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Official Notice. 


annual general meeting, 1915. 

In accordftnce /witlk the provisions of By-law 
^4, notice is hereby giv«n that the Annual General 
Jilting will be held at the Municipal School o£ 
-Teebnologyt Manchester, 'at 10.30 a.m. onWednes- 
dsYi ^ programme of the pro- 

<!eediags will be issued later. 

In accordance with the provisions- of By-law 24, 
those members whose names are printed in italics 
in the List of Council will retire from their respective 
olfices at the forthcoming Annual Meeting. 

Dr. C. C. Carpenter has been nominated to the 
office of I^esident under By-law 20 ; Prof. G. G. 
fl(*n(lerson has been nominated a Vice-President 
under By-law 20 j Prof. E. 0. 0. Baly, P.B.S., 
Hr. H. H. Clayton, and Mr. Julius Hiibner have 
been nominated Vice-Presidents under By-law 21, 
and Jlr. Thos. Tyrer and Dr. R. .^tessel, l^.R.S., 
have been reappointed Hon. Treasurer and Hon. 
Foreign Secretary respectively. 

Members are requested to nominate, on or before 
May ‘22nd next, fit and proper persons to fill four 
vacancies among the Ordinary Members of Council. 
Forms for this purpose can be obtained from the 
Secretary of the vSociety. 

By-law 23 : — An Owinary Member of Council 
shall be nominated by ten or more members upon 
Form B in the Schedule, a copy of which form 
shall be. furnished by the Secretary upon the written 
or verbal request of any member, but a member 
shall not be eligible to sign more than one such 
nomination fonn, and the member nominated 
shall sign the declaration set forth on the form. 
A nomination shall be declared invalid by the 
Council if : 

fl. The member thereon nominated is disqualified 
forelection, or ineligible to be elected, as provided 
hy the By-laws. 

b. The nomination is not made on the authorised 
priated form or substantially not in the manner 
^ected thereon. 

c. The nomination form is signed by les.s than 
ten members not disqualified or not ineligilde to 
nominate as provided by the By-laws. 

d. The nomination form i.s not received before 
or upon the day appointed therefor, 

r. The member nominated has not signed the 
declaration printed upon the form. 

A member whose nomination aforesaid is 
d^red to be invalid, .shall receive notice thereof 
the Secretary, and shall not be submitted 
for election. 

Charles 0. Cresswell, 

Secretary. 


Birmingham Section. 


held at Birmingham Universily, on Thurs- 
day, April 15fA, 1915, 


H, T. PIN^'OCK IN THE ClL\tR. 

POSSIBLE SOURCES OP POTASH. 

BY CHARLES G. CRESSWELL. 

sodium salts will replace potassium 
for some important processes 
still essential or present 
s^dvantoges. Potash is wanted in the 
^ ®oap and crystal and hard 

’ ® ^ or glaze fon pottery, as a fertiliser, for 


pyrotechny, explosives, and matches, and for 
presemng food ; and in a less degree in tanning 
(as chrome alum), printing (as chlorate and ferro- 
JJ®^*^te)» photography, and medicine. In me^cine 
the chief advantage of potassium salts lies ia their 
superior rapidity of absorption and excretion, .but 
m nearly every case the corresponding sodium 
salts can replace them. The uses of potash in the 
laboratory are well known. 

Stassfurt salts are not separately distinguished in 
^e “ Annual Statement of Trade of the United 
Kingdom,” nor were they specifically enumerated 
in the German ofticial Trade Returns prior to 1890. 
The first allusions to them occur in British patent 
reoord.s in the year 1863 .(Klemm, Eng. Pat. 
1776 of 186.3). The exports from Germany to 
the United Kingdom since 1890 have been as 
follow’S : — 



Year. 

Tons. 

; Val’ie £. 

I SOO . . 



! 48,400 

im .. 


31.648 

39.551) 

1000 .. 


: 28.1'U 

j 34.550 

1905 .. 


82,401 

84.500 

1910 .. 



- 65,900 


I'he German Potash Syndicate was founded in 
1879 after 22 vears of competition and limited 
consumption. In 1879 the output of crude salts 
was 76H.971 metric tons, while in 1902 it had 
increa.sed to 3.250.835 tons. Simultaneously prices 
improve<l, due to a systematic propaganda among 
agriciilturists. 

In 1911 the .Syndicate extracted 9,706,507 tons of 
c.nide.salt.s, of which the United States took 1,002,326 
tons for agriculture and 22,828 tons for indastrial 
purposes. The German Government allow only 
one half of the output to bo exported, so that 
Germany ha.s nearly 5,000,000 tons of crude salts 
for home consumption. There are at present 
115 mines; 510 executive olficers and 37,000 
foremen and labourers are employed. 

In reply to a question os to how far a reduc- 
tion in the price of crude salts would affect their 
consumption in the chemical industry, Griineberg 
(this .1., 1882, 25) stated that it was doubtful if 
the price of crude salts — within limits — could 
affect the industrial consumption of potash ; such 
industries could well afford to pay for it. Stassfurt, 
he said, ruled the world. Cheap potash salts were 
good for the German chemical industry, and any 
attempt to raise the price by monopoly would 
involve loss of business. As a fact, competition 
among the mines kept down prices. 

In 1902 the United States obtained control of 
certain mines, and already in 1906 there were signs 
, of over-production, seeing that of the 36 mines • 
l>elonging to the Syndicate, 31 were sinking new 
shafts. In 1909 the Syndicate was provisionally 
renewed for another year. The acquisition of two 
groups of mines by the International Agricultural 
■ Corporation of America created some difficulty. 

. Negotiations were opened for taking over their 
contracts under a threat that, if the Syndicate 
were not renew’ed. Germany would levy an export 
’ duty on potash equal to about £4 per ton on 
: concentrated salts. This threat failed, and the 
Syndicate started to undersell the Americans. 
In May, 1910, Germany passed a law’ making all 
potash mines membere of a pool under Government 
! control, with a strictly limited right of output. 

; Maximum prices for domestic distribution were 
i fixed, and export prices were not to exceed them. 

’ The United States protested vigorously but to no 
purpose. By this time the number of mines had 
i risen to 80, and profits W’ere much attenuated. 

! The United States resented the limitations placed 
I by Germany on the output of mines belongii^ to 
1 Ajnerican Corporations, and started to search for 
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new sources of supply. This is the reason why 
there is so much recent literature on new sources 
of potash. 

On August 31st last the oftices of the Syndicate 
were closed, and it was stated that the mines were 
not in a condition to be worked, the shafts being 
filled with water. About the same date, in London, 
kainit, which sold last spring for £2 per ton, was 
quoted at £4, caustic potash went up to £1 per 
cwt., and potassium carbonate was quoted at about 
£65 per ton. Little more, if any, Stassfurt salts 
are likely to be available till the end of the war. 
To medicine this is not very serious, but to agri- 
culture it conies somewhat as a shock, liritish 
agriculture, hoivever, did without these salts for 
many years. For a time it must do without them 
now', and chemists must cudgel their brains lo 
find other sources of supply. The potash situation 
has been further complicated by the recent embargo 
placed by the German Government on the export 
of potash. At the present time (March), the 
Federal Council has under consideration a proposal 
to increase the home prices for potash to what they 
were before the Potash Act of 1910. The Potash 
Syndicate calculates a production of 049.000 tons 
or pure potash for 1915 ; 563,000 Ions for home- 
consumption and 380,000 tons for export. In 
1914 the production was 1.167.000 tons ; the 
exports are said to have been 531,000 tons, and the 
home consumption 630,000 tons. 

In the course of this paper, the rise and fall of 
cert-ain potash industries w ill be recorded. These 
chaises must not hastily he attriVmted to apathy 
on the part of the British manufacturer. Tlic 
kelp industry was carried on for years at a loss, 
because its cessation meant starvation in the 


crystallises out abundantly, and the density falk 
to 32* — 33* B. The next day, when the water 
warms up again, the salts deposited at night do 
not redissolve, and the layer of Epsom salts is 
covered by a fresh deposit of mixed salts. After 
a period of these alternations, ihe mixed salts 
containing about ’ 40 — 45 % of Epsom salts and 
50 — 55% of common salt, are collected, while the 
mother liquors are gathered in large cement tanks 
! and refrigerated. 

; This separates the potassium salts as carnallite 

j (KCl.MgClj +61120} ; this is treated with half ik 

' weight of cold water, which dissolves the uiagne- 
j siuni chloride with a little potassium chloride 
leaving 75^0 of potassium chloride. The solution 
I is returned to the lagoons, and the crystals of the 
; potassium chloride are centrifuged. One cuhic 
j metre of sea svater at 28° B., corresponding to 75 
; culiic metres of ordinary sea water, gives by thU 
. procesj? 10 kilos, of potassium chloride. The 
I climate has much influence on the success of this 
proces.«. The Dead Sea in Palestine and lakes in. 
the tropics without outlets, such as Lake Chad iu 
Nigeria, contain considerable stores of potash salts. 
The Caspian Sea and Sea of Aral in Russia, and 
the Raim of Cutch in India arc worth cxaniinatinn. 
Near Yarmouth in the Isle of Wight are remains 
I of such lagoons, though the collection of conimoa 
j salt was tlmir main object. 

I JTerapath (.T. ( 'hem. Soc., Vol. 2, 336) states that 
; the waters of llie Dead Sea contain in parts per 
! million : sodium 47,908 ; potassium 6385 ; and 
: bromine 2 167 •7. 

! The following tabic gives the contents of sodiiiiit 
' and potassium salts in normal seas in parts per 
i niillion : — 


Locality. 

> criipc 
Lagoons, 

Bay ot 
Leghorn. 

Mc'lilorriincaii 

(Cette) 

I’afiftn 

1. 

Pacific 

11. 

3. 

Atlantic 

11. 

Xorth 

Sea. 

Red 

Sea. 

Dead 

Sea, 

Sp. gr. . . . 

i-mi 

. 1 0231 

l-ri2.*S 

1 0264 

10260 

1 0244 

1-0287 



1-030CO 

_ 

NaCL 

22.:i46 

: 26.101 

20.424 



20,442 

29, .>54 

25.013 

30. SOU 

ia'!,<s:jo 

KCl 

833 

Jill 


— 

— 




2880 


K,80* ... 

— 


— 

i3:»9 

1327 

1400 

J810 

1520 

2050 



Western Highlands and Islands. Given constant 
over-production of .Stassfiirt salts, an impera- 
tive need for outlet, untiring Govermuent assistance 
in every form, and a legion of ooimucrci.al travellers 
ever thrusting them before consumer.^, what 
chance of existence had the piivnle compclilor 
with his potash in driblets fi'om kelp, molasses, 
wool scouring, felspar, and sea-water ? 

. Potash from sra wahr. 

All the potash washed olT tlie land eventually 
finds its way into the sea. From sea w'ater it 
may be oht.ained direct or throiigl) the agency 
of sea-weed. Comparatively little attention has 
been paid to its direct extraction, but it is Woi-th 
trying, especially where the sun’s rays are sufli- 
ciently abundant. Sir James Dewar in lus pre.si- 
dential addres.s at Glasgow' (this J., 3888, p. 479) 
referred to Balard’s proces.s of extraction as being 
used by M. Pechiney at that date. It appears, 
however (International Exhibition of 1862, Reports 
of the Juries, Class IL, 48— .50) that after 1860 
a process came into use which was a conibina- 
tidn of Balard’s process with that of M. Merle, 
.partner of ^M. Pechiney. in this process, sea 
wjater is concentrated in lagoons by sun action to 
At the Salin Giraud there arc 123 acres 
of earthen lagoons and 40 acres of cemented 
areas. During the day the sea water deposits 
salt mixed with a little magnesium sulphate and 
gradually concentrates to 3o° B. On clear nights, 
radiation cools the liquor to such an extent that 
xne^esium s\ilphate with 7 equivalents of water 


l^oiash fr 07 n sca-Kced {help)> 

Sca-weed contains on an average 8011^', of 
water, 9-2.7‘^(, of organic matter X) and 

10-31^,0 of ash (R-lit'), 1LO?.'=047} (Macadam, 
this J.. 1888. 79). Wlieu air-dried the giant kelps 
of the Pacifle lose 85 of their weight and then 
contain 10— 15o,.^ of pota.«h (as K(T) as well as 
1*^5 of nitrogen and 0-5% of pliospliorio arid. 
Experiments m.ade by the United States h\ireau 
of Soils with wheat (tTrc. Xo. 76) showed an 
increased growth of 31% on one soil and 211 on 
another, about equal to that produced l>y potas- 
sium chloride but slightly less than by potassium 
sulphate. Green kelp is too bulky to i<e tran-s- 
port-ed any distance for fertilising. Garueron (this 
J., 1912, 227) estimates the possible supply from 
Pacific kelps as 1.000,000 tons per annum. Balch 
(this .1., 1910, 1.50) states that one ton of nir clrica 
kelp yields 500 lb. of potassium carbonate and 
3 lb. of iodine. He suggests collection by propedy 
fitted ships, drydng on .shore until efliore^cence 
appears (by which time the weed is dry enough 
without being too hard to press into bales), car- 
bonisation to a point where the carbon is reiidere 
insoluble, and lixiviation. , , . 

The algae Nereocystia and Macrocystis 
more potash than soda from the sea, arid c 
efflorescence consists of nearly pure i, 

chloride. Their sterna contain the most pdi ' 
(Merz, this J.. 1914, 134) but they are lowipffvi; 
lAndemuth (this J., 1914, 1086) states 
cut kelp does not lose potassium chloride 
immersed in sea water for a period up to 
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jiours. The ash of the rock weed ‘ ‘ sea lettuce ” con- 
tains 45 % of KCl. Its presence in kelp is desirable 
but it would not pay to collect it separately. Up 
to 1SS5, Japan imported potash and iodine ; since 
tlipn she has learnt to extract them from kelp, 
and now sends potash to Europe, and iodine 
valued at £192,000 annually to the United Slates. 

The kelp industry of Scotland is of very ancient 
date and is intimately connected with that of 
^lass. The Celtic vitrified forts, which have 
puzzled archasologists, ai-ose in this way. Ram- 
parts of sand were covered with drv sea-weed 
3 .nd the sea-weed set on fire. On the vitrified 
layer thus •formed more sand was piled and the 
operation repeated until a vitreous rampart of 
coiLsiderabie height and hardness was obtained. 
One of these forts may be seen not far from 
Connell Ferry in Argyllshire. 

In olden times the sea-wced, dried as much as 
the climate would permit, was burnt in tlie open 
^nd the charcoal leached ; considerable loss of 
salts resulted. As early as 1767, Delaval (Eng. Pat. 
.gfO) proposed burning the wet weed in reverberatory 
kilns by the aid of coal or wood. There were one 
or two patents faintly modelled on Le Blanc’s 
soda process, but until Stanford’s time men’s minds 
were devoted to soda. In 1861 (Eng. Pat. 1411), 
in place of burning sea-w’eed in the open, Stanford 
dried it and pressed it into cakes, and destruc- 
tively distilled it. The charcoal was withdrawn 
into closely-covered iron boxes to cool, leached 
•and treated as usual for potash and iodides. The 
distillate gave gas and a tar water which yielded 
ammonia and other useful bodies. 

Gignonand Gaguage (Eng. Pat. 2741 of 1865) pro- 
posed to crush and press Fucua giganieus and 
Zoslera mariiima, preferably while wet, so as to 
extract the salts and nitrogenous organic matter. 
"They steeped the residual pulp in a solution of 
sodium carbonate, and again pressed it to deprive 
it of the greater part of the lye, which thev used 
again. The solid residue was* to be used for the 
manufacture of paper. 

After this potash became of secondary importance 
and iodides only wore sought. In 1881 (ii)ng. I^at. 
112)Slnnford leached the kelp with liotorcold water, 
boiled down the liquor, and carbonised the extract 
for potash and iodine. The resid\ial pulp i)oiled 
with alkali gave algin, which liad only a moderate 
pccess. Soon afterwards even the iodine ceased 
to bo profitable and the works were at last closed 
down. 

The action of the German Governnj*'nt in regard 
to Stassfurt salts stinuilated the United States to 
Iwsh energy, and recent journals contain much 
literature on the extraction of potash from kelp. 

A recent report to the Board of AgrUnilturc for 
beotland (Cd. 7.564 ; this J., 1911, 919) describes 
the American methods of collection and treat- 
^^nt, and the article on “ Iodine ” in Thorpe's 
Jhctionary, written by ijtanford and revised by 
^ror. Ilcndenson, alTords much valuable inforin- 
atioii. The Columbia Chemical Co., of Los 
- ngeles, Cal., U.S.A., invites correspondence from 
those interested. 

The Board of Agriculture for Scotland, 29, St. i 

ndrew Square, Edinburgh, has been taking steps 
0 increase the output of kelp this sefvson. At 
ancl^I^’ kelp is purchased by two Si*ottish firms. 


Sea 

here 


na names of other purchasers are asked for. 
n-ipurt from the Islands and Highlands, w 

It ^collected, is avaUable. 

Testrup (Eng. Pat. 1766 of 1914, 
nrri/ r j mince and pulp kelp, freed from 

fnp 90 • closed vessels to 170" O. 

calcp^ mass now yields a firm pres.s 

alL'QU ,ft®Jiquor contains 70% of the original 
•and 1 rfo/ ?? iodine, 33 % of the nitrogen, 

/o of the organic matter. 


I The TJ.S. :^reau of Soils considers that *10,1)00 
j would be sufficient to instal plant for producing 
I Pota^ O'* ^ small commercial scale, and 

I Mr. H. S. tele expresses the opinion that the kelp 
: beds afford the only really promising sources of 
. potash m commercial quantities (Oil, Paint, and 
! Drug Hep., Peb. 8, 1915). 

riant and wood ashes, 

_ This was the earliest .source of potash, and in the 
sixteenth and seventeenth centurie.s “ Muscovy 
; ^hes were highly e.steemed l)y soap boilers: 
lu i The Board of Trade states 

that two cargoes (200—800 tons) a month had 
■ been coming from South Russia for .some time past, 
but at present shipment is stopped. Potash is 
' “till made from wood aslies in the north-west of the 
United States and in Canada. In 1894 Canada 
: produced 1936 barrels (this J., 1809, 160). In 
1898 this had fallen to lOSO liatrels, due to the 
adulteration with .soda salts and the abolition of 
; compuLsory inspection. There is always some 
I demand for it for soft soap making. 

' As early as 1802 Hudson (Eng. Pat. 2586) drew 
, attention to “ soapers’ waste ashes,” tanners’ bark, 
bean and other straw, fern, furze, and broom, as 
well as kelp, as sources of potash. J. C. Umney 
' (Hus J., 1914, 1040) suggests co-operation for the 
I collection and incineration of many waste sea and 
i .plants, such as furze, bracken and hedge- 
I clippings. He gives the pota.ssium contents of 
various ashes : bracken 60%, Boletus edulis 50— 

' I'etutipes 78%, Uypnnm Schroberi 

I 28—30%, ground.sel 43-5%, broom 33%, and 
j Euphorbia amygdaloides 89%. A conference has 
; recently been held in Edinburgh under the auspices 
: of the Board of .Agriculture on this subject and a 
; Committee appointed to take up the matter. The 
; annual consumption in Scotland is given as about 
25,000 tons of 10— 15»; pota.sh and 500 tons of 
high grade salts 10— 50°i (Ch. Tr. Jnl., Dec. 12th, 
1914). Quaintenne (this J.. 1905, 1302) states 
that mangrove trees growing in fresh water 
marshes are rich in potash salts. There are many 
noxious weeds and inconvenient growths all over 
the world, the asli of which might be examined lor 
potash, such as the prickly pear in Australia, the 
sudd of the Nile, Uie reeds and rushes, bracken, and 
brushwood. 

In tlio Caucasus there are 24 factories producing 
potash from tlic stems of sunflowers. In 1907, 
14,500 tons was produced. 

Saltpetre. 

In Ihe .Vgricultiiral Ledger tor 1905 (pp. 17 

48, this .1., 190.5, 1170) Dr. D. Hooper dtscusses 
nitrification with special reference to conditions 
obtaining in India. He also gives ah account of 
the disli'icts wliere nitrous earths occur and where 
tlie salt is manufactured, describes process of 
niaiiutacturc, and gives analysis of crude ami pure 
s.albs and by-products. J. W. Leather has also 
reported to the Government of India on this 
.subject. 'ITie supply of saltpetre from India is 
iiiereasing (March, 1915), and the production may 
assume niiich larger proportions. There are 
iiunierous eaves ill India and other countries where 
it has accumulated, and the formation of nitrates 
in Ihe soil is continuous. process has been 
perfected recently in India for avoiding waste. 
The plant for a daily production of 2400 lb. costa 
only £200, and a product of 94 piu-ity is secured. 

Potassium nitrate invarialily accompanies the 
sodium coiiipoiiiid in the deposits of Chile, 3 — 5% 
of the former to about 25 — 50 of the latter. At 
Taciinga in Peru, and at Coeliabamba in Bolivia, 
deposits of saltpetre of some importance have been 
met with (T. H. Norton, U.S. Dept, of Comm, and 
Labour. Special Agent’s Series, No. 52). 
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Potash lakes and deposits. 

The Board of Trade Journal of Dec. 12th, 1907 
(this J., 1907, 1278), stated that large tracts of 
ground between Torrelavega and Cabezon de la 
Sal (near Santander in Spain) had been taken up 
by a Belgian firm of alkali manufacturers. Borings 
proved the presence of sodium and potassium salts 
in quantity, which were to be treated localh'. * 

A salt field in the bed of a Miocene lake has 
recently been found at Cardona, on the borders of 
Barcelona and l>erida. The Stasslurt Syndicate, 
which had already bought up al) the European and 
other deposits on which it could lay its hands, tried 
to ac<^uire this field', and the American Agricultural 
Chemical Co. also made oiTers for it. Tlie Spanish 
(Government, realising the importance of the 
question, nominated a commission of the Geo- 
logical Institute of Spain to examine the deposit, 
and armed with their favourable repoi*t, has sub- 
mitted to Parliament a measure to regulate the 
exploitation of these deposits (Bull. Instit. Agri- 
culture, Borne, Jan, 1915). At a meeting of the 
German Geological Society of Berlin (Zent. f. d. 
Kunstdunger-Industrie. XIX. 338) Prof. Sclunidt 
stated that the deposits occurred in the tertiary 
deposits of the Ebro l>asin. They were 2()0 ft. 
thmk. and contained 70 ft. of carnallile uith 20*^0 
of KCl and 33 h. of sylvine \nth 95*^0 KCl. In 
origin they resembled those of Alsace, being 
secondary formations derived from more ancient 
saline deposits of the Triassic age. Concessions 
have been applied for in regard to several thousand 
acres in extent, not only in the province of Barce- 
lona, but in those of Gerona, Lerida, and Huesca. 

Searles Lake is the most promising potash bed 
yet discovered in the United States. It is in the 
north of San Bernardino Co., Cal., and for some 
twelve miles the lake bottom, as shown by borings, ^ 
consists of a mass of salts about 70 ft. thick. | 
These salts consist of sodium chloride, sulphate, i 
carbonate, bicarbonate, and biborate, with some ; 
pota^ium chloride, and are coarsely crystalline i 
and honeycombed, the spaces being filled with ; 
brine. For the first 23 ft. the deposit is mainly 
common salt, analysis of the brine below this show- 1 
ing about i°'n of potassium chloride. The plan ! 
is to extract this salt from the brine which moves j 
freely through the salts, and an output of 5 tons ■ 
a day was expected within three months (this J., 
1914, 919). 

The Oil, Paint, and Drug Beporter (Feb. 8, 1915) : 
states that over £300,000 has been spent in develop- 
ing the Searles Lake deposits, i^ut that a con- i 
giderable addition will have to be made to the : 
plant if potash is to be produced in commercial 
quantities. 

It should not be forgotten that the Stassfurt 
deporits extend well into Upper Alsace at Cernay, 
near Mulhousc, and that the French are now close 
to that place. 

A good account of the Stassfurt deposits by B. 
Leslie Emslre,was read before the Canadian Section 
in 1909 (this J., 1909, 393). 

Felspar, mica, and leucite. 

The large quantity of potash in these minerals 
is responsible for the number of attempts to 
extract it, but it must be i*emcnibercd that for 
every 100 parts of mineral, the inaxiuiirm extrac- 
tion is not more than 15%. leaving .some 85% of 
by-product, increased possibly to over 100% if 
lime Is used to expel the potash. Orthoclase 
fdspar has always been most in favour, though mica 
(muscovite), due to its being a waste product of 
the china clav industry in a fine state of division, 
has certain advantages. Leucite is comparatively 
scarce. 

Lyell in his “ Elements of Geology ” mves the 
following content of potash in this type or mineral 
on the authority rf Delesse, Klaproth and Rose : — 


• • • 


■ 


Felspar ... 1 .. i 

' «% 

11% V I<«ucite 1 

21% 

Mica ' 

10% 

5-5% (black) 6% (green) | ' 

, ^/p (Tedriisb 

1 pegmatite)- 


i The following are some analyses of felsnar bv 
' Abich and Bose : — ■ ^ 



Thflorr. 

a. 

b. ! 

1 

! c. 

K.O 

16*59 

IS-M 1 

14-02 

14-73 

XajO 

i — 

1*01 1 

1-25 i 


CaO 

— 

1*34 ! 

0*34 1 


AUOj 

lS-06 

17*97 

18-57 i 


SiOa 

65*35 

65*67 

65-72 j 

65-52 


Felspar is found in the Mourne Mountains and 
Wicklow in li-cland, «and in Aberdeenshire in, 
Scotland. It is plentiful in Sweden, in the United* 
States, and in Canada. 

Spillcr (this J.. 1882, 128) states that the 
granite from the Duke of Argyll’s quarries in Mull 
consist mainly of rose-coloured felspar. That 
from the Mourne Mountains is mostly white, and 
lai^e white crystals occur in the white granite 
; from l>anlivery (Cornwall). St. Barule (Isle of Man),. 

' Castlean (Penzance) and Lundy Island. Rubislaw 
I and Cove (Aberdeen) produce almost pure felspar 
I containinjr 13% potash. 

I Muscovite (mica) contains 11 *8%. and Haugh- 
I tonite from Cove (Aberdeen) 8'8i%. As above- 
mentioned, mica is a \\ aste, requires no crushing^ 

I and needs outlets. 

Felspar in a state of nnnute division makes water 
alkaline at 220*^ C. Potassium tetrasilicate is- 
probably dissolved out leaving aluminium di- 
silicate. (Forchammer. Pogg., 35, 353.) 

Berthier states (Gmelin, III., 442) that e^uah 
weights of felspar and white marble fused in a 
charcoal crucible in a blast furnace yield trans- 
parent gloss which Is readily dissolved by acids- 
and contains 5-9 parts of potash to 64-1 of silica.. 

Fuchs (lb.) states that if powdered felspar is- 
gently ignited with lime and digested with water,, 
or if ignited powdered felspar is boiled with milk 
of lime, it gives up potash to the water, the liin'^- 
taking its place. 

Felspar is used both as a glaze and glass-forming 
ingredient in porcelain, “Cornish Stone” is a 
granite in which felspar has been partially de- 
composed, but which retains enough alkali- 
silicate to render the mass fusible. It is quarried 
at St. Stephen’s in Cornwall. 

In Sweden felspar occurs in masses of saliuon- 
red colour, becoming white when calcined. Pegma- 
tite is of the same cla.ss but in a more adwanied 
state of decomposition ; it retains no mica and 
a very little quartz. All these are very hard and: 
are ground in mills of special construction. 

In view of the many processes of potash extrac- 
tion which involve the use of lime, it is well to 
glance at the composition of some pottery uiateriab- 
The average proportion of fusible and infusible 
materials is shown in the following table : — 



Englisli China; 
(Worcester), j 

Porcelain 

(glaze). 

(bcniy). 

SiO, 

ai,6, 

36-88 

67-5 


21-48 

14-5 



— 

2-5 


CaO 

10-06 

10*0 

0-5 

0-5 

3-0 

MgO 

— 

1-0 

N»»0 

2-14 ' 

0-5 

K,0 

2-14 

4-0 

C.,(PO,), 

26-44 

— 
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Lucca della? Rowia’s terra cotta contained 
224% of lime. Clays rarely contain' more than 
0 5 % of lime, but they contain from 2% to 3-5% 
of alkalis. Clay is a hydrous body and when 
once deprived of its water can never ag^n become 
plastic. Its fusibility • is greater or less as its 
composition approaches or recedes from that of 
feLpar. Clay containing lime is unsuitable for 
the manufacture of battery cells. 

The best ^monograph on this subject is " Potash 
from the Natural Silicates,” a paper read before 
the 8th International Congress ut Applied Chem- 
istry by Messrs. A. S. Cushman and <,?. \V. Coggo* 
shall, and published in the “ Journal of Industrial 
and Engineering Chemistry,” 1912, 4, 821. This 
is a summary of all the work the authors could 
discover, and is divided into: (1) Adaptation of 
natural agencies, (2) wet processes of a chemical 
nature, (3} dry processes in which potash salts 
arc volatilised, (4) dry processes in which potash 
is separated as such or as carbonate, (5) dry pro- 
cesses producing the chloride, (b) dry processes 
producing sulphates, (7) resume of their own large- 
scale experiments, (8) conclusions. 

The main part of their paper deals with tlic 
authors’ process for treating felspar for agricul- 
tural purposes (Custunan, U.S. Pat. 987,430 ; this 
,T., 1011, 488) and Cog^eshaU (U.S. Pat. 987,-544 ). 
Cushman’s process consists in powdering 100 parts 
of felspar with 20 parts of lime and 10 — 20 parts 
of salt. The powdered mixture is fed on to the 
top of a revolving drum of about 3 feet diameter 
in a layer about 1 J inches deep. Strong calcium 
chloride solution is sprinkled on this and forms 
calcium oxychloride, producing “ clumps ” in the 
powder. These are separated and the residue 
treated with calcium chloride again. The 
“ clumps ” are fed into a rotary kiln of the cement 
type and treated by a blast of air and powdered 
coal to a temperature short of that which would 
volatilise the potassium chloride. The product is 
ground and used as a fertiliser. It contaias 0^^, 
of potash. It will be ob.served that this process 
evades the extraction of tlie potash and the 
utilisation of the residual clav. 


C'oggei 

hall give further particulars of their process 
and claim that the salts obtained therefir»ni are at 
least as good as crude Stassfnrt salts. They also 
furnish an estimate of workim^ costs, which shows 
a profit without taking intti^count the resid\ie. 
This, owing to the volatilisation ot ferric chloride, 
is free from iron and pure white in colour, and 
ought to find an outlet in (he manufacture of 
pottery, glazes, and high-class cement. 

Rhodin (this J., 1901. 439) mixes 40 parta of 
» slaked lime, 40 parts of salt, and 100 parts of 
powdered felspar and submits it to a temperature 
of 000 ‘^ (’., when 80 — 90 of the potash is con- 

vertcii into potassium chloride. At this tempera- 
ture. little change is made in the appearance of 
the felspar ; the lime scarcely acts on it and the 
salt is hardly evaporated at all. The residue is 
used for glass making, requiring addition of soda 
^(1 silica. Given a careful control of the furnaces, 
the above proportions give the best results. 

Herstein (J. Ind. Eng. Chein., 1911, 3, 420) 
proposes to heat finely powdered felspar with 
calcium chloride and some limestone, forming 
potassium chloride, and a residue available for the 
manufacture of cement. 

A I'cccnt German Patent (Chem. Fabr. Khenania, 
ilul u 1179) proposes to treat phonolite 

basic calcium nitrate and boil in alkaline 
^lution under pressure (4 — 10 atmospheres) 
hours. It is stated that 1 ton gives 
^ saltpetre. • There are many other lime 

processes, but the above will suffice as examples. 


I As an example of processes in which fluorine 
I i*® cited Ward and Wynant’s process 

I ^ng. Pat. 3185 ot 1857, this J., 1914/1007). 

; h-inely ground felspar is mixed with finely-ground 
I fluorepar equivalent to the alkali in the felspar. 

, Chalk and hme are mixed with this so that 2 parts 
, of hme a,re present for one ot sdica, and 14 parts 
to 1 of alumina and 10% excess. The mixtuire is 
heated to a yellowish-red heat for a few hours, 
and the porous frit so obtained Ls leached with 
boiling water. This is said to extract 90% of the 
potash onginally present. Cnshman and Hubbard 
ilV T Cushman’s and Swayze’s processes 
1907, 608, 1008, and 1908, 560) state 
that this cla^s of pi-oces.s cannot be a commercial 
success since the fluorine cannot be recovered 
owing to the excess of the lime necessary. 

Another type of process extracted alum from 
felspar, but these were all early processes, when 
potash alum held the field. 

In many of the fusion processes, so high a 
temperatiu-e was employed that pota.sh W'as volati- 
lised. Cameron (this J., 1913, 976) states that 
when felspar is used as a cement material, potash 
IS found in the flue-dust. 

In discussion on another paper, C. L. Parsons 
states (this J., 1912. 332) that cement kiln dust 
contains 35 of alkalis of which one-half is potash. 
I his is \yoi th examining. A sample of flue dust 
u iron works in llie Midlands was found by 
% ^ ^t*''oi'iiment Laboratory to contain nearly 
KaG, about onc-lhird of which was directly 
soluble in water. Such a dust might be used locally 
as a manure. (J. Bd. of Agric., 1915, 1043.) 

A. IT. Cowles (J. Ind. Eng. Chem., 1913, 331) 
grinds ixx-k phosphate with felspar in the propor- 
tion of two molecules of lime to each molecule of 
silica, and heats to a sintering temperature of about 
1000' 0. He leaches the resulting product with 
sulphuric acid or hydrochloric acid, obtaining 
either potash alum or the double chloride, phos- 
phoric acid, and dicalcium silicate. 

The Spar Chemical Co., Baltimore, Md., has done 
some experimental work on silicate rocks at 
Curtis Bay, using Thompson’s process (U.S. Fat. 
995,105 of 191 1 5 this J.. 191 1 , 955). The yield of 
potash is said to be 80 or 90 ""'o- For the best 
results the temperature must be controlled in rather 
narrow limits. (\V. C. Phalen, Min. Res. of U.S.A.. 
1913, Fart II., pp. 85—107). 

.\nother process which is worth investigation is 
to mix enough Redonda phosphate with felspar 
to replace the potash by alumina, and fuse with a 
large excess of salt at a temperature just below 
that at which salt volatilises and with just enough 
lime to flocculate the clay formed. The melted 
salt would probably contain the potash as phoc- 
pliate. The residue should be available for porce- 
lain making. The bulk of the melted salt could 
be pourc-d oil and used again until enough potassium 
phosphate accumulated in it. Fine division of 
the materials is essential. 

A posvrilde process (Newton, Eng. Pats. 1211 and 
2421 of 1854) is to mix ground felspar with lime 
and soda, heap it on a hard floor, and keep it 
wetted ami exposed to the air for a month. The 
drainage will be rich in potash. 

Richardson (J. Ind. Eng. Chem., 1911,3, 880) says 
that all the processes to deal with felspar such as 
fusion with salt or salt and lime, or electrolysis, 
give no promise of profitable working. The only 
hope lies in the soluble sources of supply. 

In regard to direct use in agriculture, although 
felspar disintegrates better on weathering, mica 
gives better results in pot cultures and yields up 
potash (this J., 1912, 1088). Plants can avau 
themselves of about 17 % of the potash in mica, 
25 % of that in nepheline, but less than 5 % from 
orthoclase (this J,t 1909, 722). 
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rtionolite meal (a mixture of sanidine ” and 
nepheline) has been suggested (this J,, IDIO, 581) 
as a fertiliser. It contains 9 % of potash of which 
3% is soluble in hydrochloric acid. Varying 
opinions as to its value are expressed. 

Bulletin 53 (1913), IT.S. Bureau of Mines, contains 
an exhaustive report on the mining and treatment 
of felspar and kaolin by A. vS. Watts. 

Ahm. 

Potash-alum is found in the Silurian alum- 
schists of Sweden, Norway, and Scotl.ind, the coal 
formations (Hurlct and Campsie) in Scotland, and 
the lias near W^hitby. All the available deposits are 
worked out. 

Ahinite. 

Alunite, a hydrated basic aluminium potassium 
sulphate, KA 1 ,(S 04 ) 2 ( 0 H)r, is found in Europe 
in the Lipari Islands, Auvergne, and the Island of 
Milo. When pure it contains 11% of potash. 
On powdering and ignition most of the potassium 
sulphate leaches out, leaving alumina beliind. ' 
Seven miles S.tV. of Mary’s Vale, Utah, it occurs : 
in a large banded vein, cutting the volcanic rock at 
steep inclination. The solid alunite is from 0 to 
20 feet thick, and contains from 9-7% to 10-5% : 
of potash. Assuming an average width of 10 feet 
in the principal vein for a length of 3,500 feet, this 
gives a surface area of proved outcrop of 35,000 
sq. ft. 

Calculating this alunite at 175 Ih. per cub. ft., 
there would he approximately 300,000 sliort tons 
of the rock, or 30,000 toas of potash for each 
100 feet in depth. (U.S. Gcol, Survev, Bull. 511.) 

A deposit of it, called locally “ Ciafafatito,” has ' 
been discovered near Bonalmbux, 0 miles from 
Almeria, Spain (this J„ 1911, 282). Concessions I 
have been granted over 2470 acivs, and it was 
reported that the mineral would be placed on the j 
market at once. Ignited alunite makes a good 
fertiliser. 

Leucite. 

Leucite oc<‘urs imbedded in volcanic rocLs. No ' 
deposits in Great Britain arc recorded. It is ' 
abundant in the lavas of Vesuvius, the tufas near : 
Rome, and the “ peperino ” of Albano. The 
I^eucite Hill, WA'oming, contains more potash ^ 
than any other igneous rock. Eight analy.ses of 
Wyomingite ” and “ Orentite ” from this region • 
show an average potash content of il%. An : 
available supply of 197,000.000 tons of potash from ! 
this source is estimated. (I'.S. Geol. Survey, Bull. ^ 

521.) Its composition is Al208,3Si02-l-K40,Si0j. i 

It is soluble in hydrochloric acid without gelatin- \ 
ising. 

Waste liquors of cellulose pulp mills. 

Seidel (this J., 1898, ITS) thus describes the ' 
constitution of waste liquors from the sulphite ' 
pulp process : liquor of .Silesian 51 ill working the i 
Rittcr-Kcllner process : sp. gr. 1-050; total solid I 
residue (dry at 100’ C.) 12-013 grms. per 100 c.c., ! 
i.e., 11-44% containing 9-54% total sulphur, 93% : 
of which exists as organic compound. Potash 1 
amounted to 1 grm. in 52 litres. I 

J. F. Briggs states that the soda lyes used in ! 
the boiling of esparto are all evaporated .and ! 
incinerated for tlie recovery of 85 — 90% of the ' 
original soda. These lyes contain only traces of 
potash as the ash constituents of the plant are 
practically resistant to tlie comparatively mild 
digestion. The potash accumulated after in- 
definite re-utilisation of the soda never exceeds 
1 — 2 % of the total alkali. If this lye were fused 
with felspar, there would still be the problem of 
separating the potassium silicate from the large 
excess of sodium silicate. Thas no potash is to 
be expected fi Dm cellulose liquors. 


j . Sugar residues. 

! -A great deal of potash has been recovered from 
I beetroot residues, but this cannot be regarde<l ? 
; a .source of potash for general use, as no contirmon- 
crops of beetroot can be grown unless the ootish 
goes back to the soil. In a review of the 
: 1S90 (this J., 1891, 282) a serious reduction in thp 
French production is mentioned, and 24,000 OOn 
kilos, of potash are said to have been refined durincr 
tlie year. ^ 

Potash was recovered at one time from svruns 
by the Duncan and Nevvlands process (this j 
1883, 319). When as much sugar as possible had 
been crystallised out, aluminium sulphate and 
• sulphuric acid were added and the alum so vfo 
duced crystallised out. Mr. W. B. Clark of 
Greenock .states that, so far as he knows, that 
^ process is no longer worked in any refinery^. Xq 
potash is being recovered in any of the Greenock 
refineries. The molasses containing the raw 
sugars are worked away in the form of vellow 
sugai-s and golden syrups. Unless the molasses 
were separated and afterwards fermented and the 
residues ignited no potash could be expected from 
tills source. Moreover, says 5Ir, Robt. R. Lvle 
an exhausted residual molasses, which is perioic’ 
ally turned out, goes out of the towm to the 
distillers or for cattle feeding and its quantity is 
small. At the present time the refineries are 
obtaining their raw products from cane sources 
and it is generally accepted that the potash content 
of the residual molasses therefrom is low'er than 
in a molasses from beet. J/ractically there is now 
no pot-ash available from this source. 

J^otash from wool scouring. 

At Field Head Mills, Bradford, the greasy raw 
w^ol, containing 40 — 50% of grcAse and dirt and 
about 4% of potash, is washed in tw^o series of 
bowls, consisting of four bowls each. It is then 
carded and goes tlirough two bowls of soap solution 
to remove oil and dirt. The suds from the wash- 
bowls are treated by the Smith-Leach process, in 
which pure wool-grease is extracted centrifugally, 
the water evaporated, condeased and used again. 
The potash is also recovered and used again for 
scouring (this J.. 1903, 851—852). 

Bott (this X, 1883, 123) states that 1000 lb. of 
wool yields 90 lb. of potassium carbonate find 
5 — 6 lb. of other potassium salts. The quantity 
of wool washed in a certain district in France 
amounted at one time tc 30,000,000 kilos, a year. 
This would give 1.200,000 kilos, of potassium 
carbonate worth £85,000. In 1890 the French 
production had dropped to 4,000,000 kilos. 

Frof. G-ardner, of the Technical College, Bradford, 
writes that as nearly as he can ascertain, Ibe 
annual production of w’ool grease in Bradford is 
about .5.500 tons. On the average 100 lb. of raw 
wool yield.s IS — 20 lb. of grease and the amount 
of pota-sh naturally accompanying this is 5 — (» lb. 
Successful pota.sli recovery plants were in operation 
until about ten years ago. Owing to trade 
conditions, however, the process is no longer 
pi*ofitabIe. The wool now scoured in Bradford is 
practically all blends of sheared, skin and slipc 
wool, and it is found impossible, even by a reverse 
How process, to obtain the potassium salts in niore 
than 4% solution. In France, says Prof. Gardner, 
the wool treated is nearly all greasy “ B.A.’ 
wool which gives about l3% solution, and the 
difference in cost of evaporation of the two solutions 
is sufficient to make the process practicable in one 
case and not in the other. , „ 

In conclusion, the “Reports of the Juries, 
International Exliibition of 1862, contain under 
Class 11., Section A., pp. 41-57, a most interest!^ 
monograph on “Potassium Compounds,” by the 
late A. W. von Hofmann, F.R.S., who acted as 
Reporter to the Section. 
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Discussion. 

Mr. Alex. E. Tucker said that, notwithstandin" 
^vide distribution of granite, on the weathering 
whirh the formation of china clay depended, 
flay wa^ of less frequent occurrence than 
iiiiciit be expected. lie had found that finely 
di\'iilod felspar obtained from such weathered 
granite gave a distinctly alkaline reaction on 
‘.imply agitating it with water, and that when 
carbon dioxide was pa.ssed into the water, the 
ostraction of potash was much increased, and 
potassium carbonate seemed to be continuously 
formed over a considerable period.^ The .same 
was obi^ned with powdered micta and other 
alkali-bearing minerals found in such weathered 
m-anite. On repeating these tests with powdered 
crthoclase, containing some 12% of potash but 
which did not appear to have been weathered at 
all. a total extraction of only some 0*4% of alkali 
could be obtained with water and even witli 
strong acids witR or without digestion under press- 
ure. etc. It therefore seemed to follow that 
although some wet processes might be successfnlly 
adopted for the extraction of potash contained in 
such minerals, regard must be had to their physical 
conation, and it would appear that the fritting 
processes described by Mr. Cresswell would be 
likely to give the best results. 

Dr. R. S. Morreil said that farmers were 
not utilising the potash obtained from wood 
ashes, and that valuable source of supply was un- 
fortunately not fully appreciated by them. It 
seemed probable that as kainit was dear its use 
this year might be foregone. It had been stated 
{Cniversity Coll, of N. Wales, Bangor, Dept, of 
Ajfric.) that the application of common salt to the 
soil would increase the proportion of pota.sh avail- 
able by acting on unavailable supplies. 

Mr. F. R. O’Shauohnessv, in reply to a question, 
said that no potash could be expected from sewage. 
The percentage was very small and the dilution 
very great. 

Mr. CuEsswELL, in reply to a question from the 
Chairman, said that Rhodin and (hishman and 
Coggeshall had given some estimate of cost. Most 
of the sources mentioned would be dearer than 
t^tassfurt salts ; how much dearer would depend 
on local circumstances. 


Canadian Section. 


Meeting held at Toronto, on Friday, 2Gtk Frbrmry, 
191o. 


PHOP. J. WATSON BAIN IN THE rUAIlt. 


A qualitative KEACTION fob the i 
DETECTION OF NITKATES, : 

RY ALFRED TINGLE. ! 

T. ^’dhor has frequently felt the need of a ; 
^auily appii^q reaction for nitrates which wouhl | 
substitute for, or check upon, the well- i 
lowu • black-ring ” and “ led fume ” tests, i 
j happens that one or both of these is 

^plicatjle to the substance under examination, 
nuif-vf 0- meat preservative containing 

amoi ’•'“1 hydrogen sulphite and a sinail 
red f potassium nitrate might well fail to give 
Yet sulphuric acid and copper; 

^ cautious analyst would hesitate before 


assertii^ the presence of nitrate on the evidence 
I of the “ black-ring ” test alone, and tests of the 
I order of delicacy of the diphenylamine reaction 
! are, for many purposes, too sensitive. An over* 
: sensitive reaction may mislead the analyst; when 
i such an one is used it becomes impossible to 
I distinguish between a slight contamination and a 
j deliberate admixture, 

! Tests involving the reduction of nitrates to 
I ammonia are necessarily .slow, and are not easy of 
: qualitative application when ammonium salts are 
. pre.sent. 

; The author required a test for nitrates which 
j should be of the same order of delicacy as the 
: “ black-ring ” test, easy and quick in manipulation, 
and of very general applicability. Such a test 
I was suggested by the well-known action of sul- 
phonaled salicylic acid on nitrates, used in the 
; quantitative determination of total nitrogen in 
■ fertilisers containing nitrates. Nitrosalicylic acids 
are pioduced when salicylic acid is dissolved in 
. sulphuric acid and the mixture is heated with 
, a nitrate. These, like the iiitrophenols, are 
; pale-colourcd, but give intensely yellow (or red- 
yellow) salts on the addition of an alkali. It is 
I on the foregoing reactions that the present test is 
based. 

Method of muinipulation. — Two grms. of salicylic 
acid is dissolved in 30 c.c. of sidphuric acid 
(sp. gr. 1*84). The te.st i.s aj:»plied as follows: — 
if the substance to be te.sted is a solid, it is cau- 
tiously heated in a test tube with a slight excess 
of the reagent. A drop of the resulting liquid 
is withdrawn on to a cold white porcelain slab and 
two or more drops of concentrated potassium 
hydroxide solution are added— enough to make the 
drop alkaline. The development of a yellow or 
orange colour indicates the presence of nitrate. 

If the substance to be te.sted is in solution, two 
or three drops are placed in an evaporating dish, 
casserole, or porcelain crucible, two or three drops 
of the reagent ar<} added and the mixture is 
warmed cautiously over a Bunsen flame till acid 
fumes ai'e evolved. Wlien cool, a slight excess of 
potassium liydroxidc is added, as directed above. 
A distinct yellow colour is given by one drop of a 
0-1% solution of potassium nitrate. 

Sti*oug aqueous ammonia may be substituted 
for pota.ssium hydroxide solution, but the yellow 
colour produced is moi-o fugitive. 

The presence of halides does not interfere with 
this tost. 

The author wishes to express his indebtedness 
to Professor J. Bishop Tingle for kindly sub- 
mitting this reaction to the test of use by students. 
Report of the result of these trials is so favourable 
as to make it seem worth while to publish this note. 


Liverpool Section. 


Mcetintj held at The Utilversily, on Wednesday, 
February Uth, 1913. 


ME. FEANK TATE IN TUE CILUR. 


THE CONSTITUTION OP ORGANIC 
COMPOUNDS IN RELATION TO THEIR 
/VBSORPTION OF LIGHT. 

BY PROF. E. C. C. B.ALY, F.B.S. 

There have been published during the last lew 
years a number of papers which deal with the 
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absorption spectra of oi^anic compo^ds and 
whicb attempt to determine the constitution of 
these compounds from the shape of the absorption 
curve. All such attempts are based on the 
primary assumption that there exists a definite 
correlation between the constitution of a coin- 


each absorption curve to a definite molecula^ 
structure if it still be desired to uphold the doctrine 
of colour-structure correlation. When, however 
the absorption curves of compounds are systematic! 
ally investigated, it very soon becomes appai^m 
that the quinonoid theory is by no means as secure 


nound and the power which it exerts of absorbing j on its foundations ^ was supposed. Two (hffi. 
All Hpalt. i at once make themselves aunarpni- t> 


light. All these light observations have dealt 
with the ultra-violet and visible regions of the 
spectrum, no reference whatevfT having been made ; 
to the absorption of light in the infra-red region. ^ 
This is somewhat surprising, for many compounds : 
have been investigated as to their power of absorb- 
ing inira-red light, and it also must be remem- , 
bei'ed that this spectral region is very extensive, 
being about 500 times as long as the ultra-violet , 
and visible regions combined. It would seem 
obvious that there must be an intimate connection 
between all the absorption bands exerted l>y a i 
compound, in wliatever region of the spectrum 
they may occur, and yet, in spite of this, ail the : 
attempts that have been made to correlate light 
absorption and structure have been based on 
observations made' in the ultra-violet and \isiblc ; 
legions. 

One of the oldest theories which attempts to 
correlate absorption and structure is tliat known 
as the quinonoid theory. From a gencu-al and 
casual survev of coloured compounds, especially 
of the dyestuffs, it certainly appears as if the 
quinonoid theory were Justified by the facts. 
When, however, the problem is investigated more 
closely, the issue is not so clear as nuglit at fii-sl 
be thought. As long as the physiological sen- 
sation of colour is adopte<l as the criterion, the 
difficulties connected with tlie theory are not very 
prominent. It is true that highly colotired com- 
poundSi such as diacetyl, CH 3 COCOCH 3 , do exist 
for which a quinonoid structure seems to be 
inadmissible, yet the main fact remains that by 
far the greater majority of coloured compounds 
belong to the aromatic series, wliere the quinonoid 
configuration can be made use of. It is when the 
coloured compounds themselves are scientifically 
investigated that the real difficulty of the problem 
is encountered. 'Ihvo substances may well appear 
of identical colour to the eye and yet be entirely 
different in their powers of absorbing light, and 
hence it is impo.ssible to accept ocular evidence in 
this respect. Therefore a scientific basis most be 
found to which the light absorption can be referred, 
and the most obvious one is the measure of the 
amount of light of different wave-lengths whieli 
is absorbed by a definite niolecular concent rat ion 
of the compound in question. It is most satis- 
factory to express all such observations in terms 
of a normal solution, and in Fig. 1 is sliown a 
tvpical absorption curve, which represents the 
amount of light alisorbed by a normal solution 
of phenol in alcohol. On the ordinate is i>laced 
the molecular absorptive power in terms of the 

molecular extinctions, that is to say log 


culties at once make themselves apparent, 
the first place it is found that by far the greater 
number of conipound.s exhibit, absorption bands 
Some of these absorption hands lie in the ultra- 
violet and some in the visible region. These bands 
may, indeed, appear in any position in the ultra- 
violet or visible. It may well be ^ked at what 
position in the spectrum must'*kn absorption 
band lie hi order for it to be accepted as evidence 
of a quinonoid structure. In the second place there 
are several higlily coloured compounds for which 
quinonoid structure.s seem to be impo.ssible. Thuj 
iiitron.aphthalene is bright yellow, acenaphthylene 
is red. niid in neither case is a qmnonoirl formula 
olivious. Then ag.ain, althougi?'o- and p-nitro- 
aniline may be given a quinonoid structure, p.j., 
OH 


HX= 






\=/ 

the corresponding nitrodimethyla,nilines cannot 
iiave an exactly analogous quinonoid constitution. 
Tlie absorption curves of the parent compounds 
and their dimethyl derivatives are, however, 
practically identical, as may be seen from curves 
I. and if.' on Fig. 3. These and similar difficulties 
have fully been recognised by Hantzsch, to whom 
we owe much for liis exhaustive spectroscopic 
examination of numerous organic compounds. 
Fully recognising the difficulties in the way of 
the quinonoid theory as generally formulated, 
Ilantzsch has extended the theory and has intro- 
duced the conception of “ valency isomerism.'^ 
The essential novelty about this idea lies in the use 
of the secondary valencies rather more definitely 
than was done previously. For instance Ilantzsch 
puts forward two different formulae for p-nitro* 
phenol : — 

-0-H 



A 


I fd’ 

where I„ is the intensity of the light incident on tlie 
solution. I is the intensity of flic light after it lias 
passed throt^h the solution, C is tlie concentration 
expressed in terms of the number of gram-molecules 
per litre, and d the thickness of the solution in cins. , 
TTie curve therefore shows the absorptive power 1 
exerted by 1 cm. of a normal solution for light of 1 
various wave-length-s. As may be seen, phenol ; 
shows an absorption band with its centre at about | 
A»=2720 Angstroms. Xow when the absorjition I 
e^vhB of many substances are examined, it is | 
TOT often found, as foreshadowed above, that two > 
coinpounds apparently identical in colour show 
entirely different absorption curves. Clearly, 
therefore, coloim alone cannot be accepted as a 
criterion, and it becomes necessary to attribute 


II. 

the dotted lines showing the play of forces due to 
the secondary valencies. Of these he says 1.0 
colourless anil 11 . is coloured, and on tins view 
the coloured alkali salts would be derived tiv 
form II. ,, 

The quinonoid theory receives some siippw 
from file discovery by ilantzsch and Gorke 0 
existence of highly coloured ethers of certain , 
phenols. These substances are very reacme an 

v<Ty unstable, and they pass over 
into the ordinary and well-known colourless 
ilantzsch and Gorke* proved that these o 
coloured substances are isomeric with tin' » 
forms of the ethers, and they considered 1 
in the highc. 5 t degree probable that the) P ju 
a quinonoid structure. They assumed , ’ j 
the case of p-nitropheuol, the highly i 
ether would have the formula, 

aH 

and that this compound passes over «hh 
readiness into the ordinary form, 

<^^OCHs. 


* B«., 190*. M, 1078. 
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Tt would seem, at first sight, that this work i 
afforded a direct support to the quinonoid theory, ' 
and indeed it is mainly on these results that f 
Hantzsch ha& based the whole of his theories of i 
structure of compounds in relation to -their ; 
„^, 50 i'ption. 

Tlic problem became somewhat more complex 
tfhen Hantzsch discovered that moi‘e than one ; 
t'oioured salt can be obtained from a single colour- : 
less ai id. Such examples are especially noteworthy 
jn tiie case of violuric acid and its dimethyl and 
diphenyl derivatives. From these acids colourless, 
vellnw,* green, orange, red, violet, and blue salts 
niav be obtained, all of them isomeric and mono- . 

gioi^cidar. 

l-’roiu the point of view of the quinonoid theory 
these dilferently coloured salts are peculiarly 
interesting, because it does not seem to be an 
easy matter to write a quinonoid formula for 
dimethvh’ioluric acid 

yN(CH,).CO. 

C0< 

and yet the acid is colourless and its salts coloured. 

Now Hantzsch in all liis work has started from 
the catcgoincal statement that every appearance 
of colour or change of colour on salt formation is 
due to intramolecular isomerisation. Further he 
says that each isomer is characterised by a definite 
type of absorption curve. According to the.se 
tenets it is necessary to devise a different struc- 
tural formula for each of the dilferently coloured 
isomers. As regards the siolurates Hantzsch 
begins by saying that there are only four delinile 
isomeric modifications, colourless, yellow, ivd, and 
blue respectively. The orange, green, and violet 
salt.'? he says are mixtures. He points out lliat 
the isomerisation in all probability is onlv con* 
t'erned with the oximido group aud the neighbour- 
ing carbonyl group. Hantzsch gives two alter- 
native sets of formula^', in which M stands for a 
colourless monovalent metallic atom. 


.OM 




-C.OM 


-C:0 -C.O 

J H I 

-C:XOH -CX.OM ~C=N -C.NO 

Colourless. Yellow. Red. Blue, 

or 


in colour, and homochromoisomers, namely those- 
which have the same colour. He attributes the 
latter entirely to stereochemical differences, but 
in spite of all endeavour he finds that the total 
number of isomers in several cases is greater .> 
than the structural theory can explain. 

It will be seen from the above that Hantzsch 
has made considerable advances beyond the 
older quinonoid theory. He views the quinonoid 
conception as one special case of his theory. 
It may, however, be pointed out that there is no 
real basis for one of his conclusions. There is- 
not one single particle of .scientific evidence to 
show wh}' any one of his structural formulae 
should exhibit a colour different from any other. 
The mere fact that dill'erent molecular structures 
can be drawn is no explanation of the fact that 
differently coloured forms exist. Then, again, 
there is the added difficulty arising from the fact 
that there ai’c more coloured modifications than, 
possible structural formulae in many ca.ses, for it 
mu.st not be forgotten that in the viohirates three 
differently coloured modifications were dismissed 
as being mixtures of other forms. 

In the.se laboratories there have been made a. 
numlK-r of inve.stigations into the absorption 
spectra of organic compounds, and the general 
result of these is that the Hantzsch theory is- 
entiwly untenable. In fact the evidence is very 
sli'ongly against there being any direct correlation 
between absorption and primary structure. Inas- 
m\ich,as such correlation is the fundamental 
principle of the quinonoid theory, so the results- 
must also be considered as antagonistic to this- 
theory. Apart from there being no scientific 
basis for such correlation, that is to say there is- 
no physical reason why a quinonoid structure- 
should selectively ab.sorb visible light more than 
invisible light, many facts have been noted which 
are in diiect opposition to it. Three compounds 
have already been quoted which are coloured and 
yet without a quinonoid structure, diacetyl, a- and 
^•nitronaphthalenes, and acenaphthylene, To these- 
may be added azobenzerie and aiinethylamino- 
azobenzene, both of which are highly coloured and 
yet no quinonoid structure is possible for either of 
them. Then again the two sets of isomers, the- 
nitrobenzvlideue-anilines and the benzylidene* 
nitn)aniliues form a striking example 


-r;0 -C:0 -COM -C.O.M 

J I i! ? i! 

~C:X0H -C:NOM -C.N'O — CXO 
Colourless. Yellow. Red. Blue. 

Apart from any other question, it is somewliat 
of acceptance that two differently ctfioureil 
modifications of the same molecule should exist, 

ID one of which the secondary valencies are active 
in the other they arc latent. If .secondary 
valencii^ are plaving a part, then surely they must 
be considered to be of essential importance in everv 
salt. ^ 

Hantzsrh has made use of structural humuhie 
^1“^’ similar to the above in explaining the 
dincrently coloured derivatives from several 
colourless parent compounds. There is no need 
specifically to mention other instances beyond 
Dose given above, which are sufficient to illustrate ■ 
L ^ taken up by Hantzsch. TIjere is, 

1 oqe other phenomenon which Hantzsch 

thi ^ existence of inor*^ ■ 

Thi ^'Edification of the same coloured isomer, j 
IS introduces a new complexity into the problem. ! 
J ^‘Sample of this new phenomenon is - 
■ 'I o-tolyl-2.4-dimtroamIinc, which can ; 
kni] fl? ^'^^^,^odifications, two of which are oranK<^ ; 
isomc^*^ yellow. Hantzsch caUs the two types of ; 
Cl’S chromoisomers, namely those which differ j 


/-X 

: >-CH=N— > I. 

0^ 

/ II. 

Wiien the iiitro group is substituted in the benzene 
residue (1.) a simple quinonoid formula is possible, 
hut in Hie isomeric compound (II.) this is not the 
ca.se. The absorption spectra of all these com- 
pounds are strikingly similar, there being, however, 
more marked absorption bands in the case of the 
compounds (11.). that is to s,ay those compounds 
wliich can exist in the quinonoid form show less 
marked absorption than those which cannot do so.* 
It is clear, therefore, that the quinonoid theory 
entindy fails to explain the colour and absorption 
of these compounds. Many other instances might 
be quoted of cases wliich are at variance with the 
quinonoid theory, but sufficient has been said to 
justify the statement that this theory not only 
entirely fails to give a scientific explanation of the 
selective absorption of light, but it also is quite 
inapplicable in numbers of cases where mark^ 
colour is exhibited and no quinonoid structure is 
feasible. Similarly Hantzsch’s theory offers and 
can offer no explanation of the differences in 
absorptive power shown by isomeric compounds. 


190d, 4t. 6«fi ’Baly, Tuck aod Misa HuBden. Chem. Soc. Trans., IWO, 

' ‘^“Wzach and Kobisoa. iEter., 1910, 41, 45. t7, 571. 
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It is obvious that neither theory can be accepted 
and that the explanation is yet to be found of the 
origin of selective absorption in the first place and 
in the second of the existence of many dilYerently 
coloured _ forms of the same compound. Any 
explanation, in order to be accepted, must be 
capable of vsatisfying all the chemical facts and all 
the variations in the absorptive ))o\ver of com- 
pounds. It must also cori“elate the absorption 
throughout the whole spectrum and at the same 
time give a physical theory of the mechanism 
of selective absorption. 

It is a well accepted fact that chemical atoms 
possess electromagnetic fields of their own, and 
one important proof of the existence of these 
fields is to be found in tlic Zeeman elTeet, which is 
the resolution of spectrum lines into doublets and 
triplets when the luminescent atoms are brought 
into an external magnetic field. These fields 
must possess a polar factor, and consequently 
when, two atoms of diiTerent elements exist in a 
molecule there must ensue a condensing together 
of the force lines of the respective fields, with the i 
escape of energy and the establishment of a 
molecular force field. It may readily be shown 
how the existence of these closed molecular fields 
is capable of explaining all the phenomena of 
chemical reaction and ^eactivit)^ It is not 
proposed in this paper to deal with this aspect 
of tne theory, but rather to show how the theory 
gives a reasonable explanation of the selective 
absorption such as is shown by chemical com- 
ounds and also of the existence of series of 
ifferently coloured salts from colourless acids 
or bases. The chemical side of the theory, how- 
ever, must very briefly be referred to. In order that 
the application to absorption phenomena may be 
understood. 

The essential feature of the theorv is that 
chemical reactivity may be attributed entirely 
to the force fields’ which surround all molecules. 
When two molecules, the force fields of which 
differ in type, are brought together, there will 
at once be ’formed an addition complex of the twn 
owing to the condensing together of the force 
lines of the two fields. Within this complex there 
will naturally exist potential gradients, and if 
these gradients be sufficiently steep, one or more 
electrons will tend to pass over from one atom to 
the other within the molecules. If such electronic 
transference takes place new chemical individuals 
will be produced and a specific chemical reaction 
will have occurred. If, however, the potential 
gradients are not sufiiciently steep, the addition ; 
complex first formed will remain as such. Although ' 
whenever two substances are mixed there will ’ 
always be formed an addition complex between j 
the molecules, no chemical reaction will take 
place unless the potential gradients within the i 
complex are sufficiently steep to cause the ^ 
electrons to mov'e from one atom to anollier. There : 
must obviously be a complete gradation from the j 
condition when, owing to the force fields of the I 
two molecules being exactly the same, no mutual . 
influence is evidenced, to the condition when a • 
chemical reaction occurs. i 

On the.se lines the reactivity of a molecule must i 
depend upon its external force field. In the I 
formation of this force field much will depend 
upon the force fields of the atoms composing the - 
molecule. If these atomic fields happen to be 
equal and opposite the resulting molecular field I 
will be entirely closed and such a molecule will i 
possess no measurable reactivity when in the pure j 
state. No doubt such cases &s the want of j 
reaction between hydrogen chloride and ammonia, 
when these compounds are pure and dry, are 
due to the fact that their force fields are entirely- 
closed. On the other hand, it may happen that, 
after the maximum possible condensing together 


I of the atomic force lines has taken place, there is leff 
i over an uncompensated residuum. In such cases 
i as these the molecule will possess residual affinity 
i It follows from this that the reactivity of anv 
molecule must be enhanced when its closed o'p 
partially closed field is opened or unlocked. Xhh 
; opening up may be produced by means either of a 
solvent or of light. If a substance, the molecules 
of which possess closed force fields, be dissolved 
in a solvent, the molecules of which possess residual 
affinity, the free force lines of the solvent molecules 
will interpenetrate the closed fields of the solute 
so that the latter are opened up and capable of 
reacting with any other suitable substance dis.solvcd 
in the same solvent. There will be formed addition 
complexes between solute and solvent, usuallv 
known as solvates, and in these complexes the 
originally closed fields of the solute molecules will 
be opened up, in that some of the originally con- 
densed force lines have been broken to reform with 
those of the solvent. It must clearly be under- 
stood that the condition here described is a per- 
fectly general one and ahvays exists when such 
molecular types are brought together, whether an 
actual solution is formed or not. Again, when 
such a condition obtains as described, it does not 
by any means follow that all the molecules of the 
solute have their force fields opened up. A type 
of equilibrium is established between the open^ 
up molecules and the non-opened up molecules 
of the solute, and the reactivity of the mixture will 
depend upon this equilibrium. 

The second method of opening up the force 
fields is by the action of light. Due, as they are, 
primarily to the rotation of the electrons, it follows 
that these force fields will respond to and absorb 
definite light vibrations. The light energy, in 
being absorbed, docs work upon the systems and 
shifts the equilibrium towards the reactive side, 
or, in other w’ords, it increases the relative number 
of opened up molecules which are present in the 
equilibrium. A new photodynamic equilibrium 
is thus established. In this way the selective 
absorption of light by substances is explained, 
for every single system in which an equilibrium 
exists between o]>enod up or non-opened up force 
fields must be able selectively to absorb light of a 
definite vibration frequency. 

The mechanism of the opening up of a closed 
field may be dealt with more fully. The opening 
up of any given force field no doubt consists in the 
attacking by the solvent of one or more potential 
gradients. In the case of a complex molecule, 
the force field itself will also be complex and will 
contain many potential gradients. As these in 
turn are attacked, so it is to be expected that the 
action of solvents on such a complex field would 
be progressive. It follows, therefore, that the 
opening up takes place in definite stages, each 
stage marking the resolution of one particular 
gradient. Now each stage must necessarily 
possess a power of selectively absorbing light rays, 
and the various stages in the opening up of a 
given complex field will be capabw of recogoitioa 
by the vibration frequencies of the light which they 
selectively absorb. These stages may be called 
into play by the use of suitable solvents, 
thus it follows that from one given complex 
primary structure it is possible, by the use oi 
suitable solvents, to call into play different stages 
in the opening up of the molecular force 
liach of these will exert different absorpti^® 
powern, each will show its own absorption hau i 
and the higher the stage in the opening 
longer the wave-length of the light 
If these absorption bands happen to 
visible region the different stages , xj- 
different colours. There is, therefore, absoluty 
no necessity to postulate an-y change in 
structure to account for variation n absorp^iu , 



VoL XXJIVm No. 8.] BALY— THE CONSTITUTION OF ORGANIC COMPOUNDS. 


397 


for tte whole is due to changes in the condition 
of the force field which is an attribute of one single 
unaltered primary structure. 

Ill general, the more complex the force field the 
greater the number of possible stages and therefore 
the greater the number of absorption baiids to be 
shown. .Such cases frequently occur in organic 
chemistry where all the molecules are relatively 
complex. Before applying the theory to specific 
cases two points may be dealt with. In the first 
place, it is obvious that the most appi*opriate 
^Ivcnt to open up a force field will be one the 
residual affinity of which is opposite in type, 
for example, the force field of an acid will most 
readily be opened by a basic solvent and vice 
^ers<i. Then, again, the force field may be of 
such a nature that it is opened l)oth by a basic 
and an acid solvent ; in such a case the mechanism 
of opening up will be dil'i'orent and the solute 
force field will be amphoteric. Further, in the case 
of a complex force field, the stage in the opening 
up called into play will depend upon the difference 
between that field and the residual affinity of the 
solvent. Thus, with a complex acid, the more 
basic the solvent the higher the stage in the 
opening up that will be called into play and the 
lunger the wave-length of the light that is stdec- 
tively absorbed. In the seconil place, the con- 
dition existing in the addition complex must be 
considered. When the force field of an acid, for 
example, is opened up by an alkaline solvent, 
an addition complex of the two will be formed. 
The condition of the force field of the acid in this 


The theory may now be applied to certain 
specific cases in order to show how far simpler 
is the interpretation of colour and absorption 
compared with that based on the old colour- 
absoiption correlation theory. As first examples 
the nitrophenols and the nitroiinilines may be 
taken, lii Fig. 1 is sliow’n the absorption curve 
of phenol in alcoholic solution and it shows an 
al)SOi“ption bantl, that is to .say the force field of 
phenol is opened up by the ro.sidual affinity of the 
alcohol to one stage which is characterised by its 
power of selective ab.sorption of light of a wave- 
lengtli of about 2720. If now sodium ethoxide be 
added to the solution the absorption is changed 
considerably. Phenol is an acid substance and 
consequently its force field will most easily be 
opened up by a basic solvent. In the presence of 
alkali the force fiedd is opened to a higher stage 
than in neutral solution, for the solution now 
selectively alisorlis light of wave-length of about 
2P00. There is also present some of a stage low'er 
than tliat present in neutral solution. The 
al>sorption curve of tlie alkaline solution is shown 
in Fig. 2, and the existence of the two absorption 
bands, proving the presence of two stages, is well 
shown. Altogether, therefore, three stages in the 
opening up of the force field (d phenol have been 
realised with powers of absorbing light of approxi- 
mate wave-lengths 2900, 2720, and 2400 

Angstroms respectively. Of those the first and 
third are called into play in alkaline alcoholic 
solution and the second in neutral solution. 


addition complex will entii'ely depend upon the 
potential gradients set up. tiie force field may 
remain opened or or it may give a now closed 
field, according to the .steepness of (he gradients. 
The eR.sential conclusion follows that, in the 
event of a colo\ired salt being fornu'd from a 
colourless acid and colourless metal, the etdour 
and absorption band of the .<<011 arc duo to the 
acid force field and to this alime, and the fact 
that a salt may be formed is of secondary import- 
ance. 

J'TO. 1. no. 2 



i 


I 

I 



Exactly analogous results are obtained with all 
the three nitn^phenols. for all three isomers 
exhibit absorption bands in neutral alcoholic 
solution which evidence the existence of definite 
stages in the opening up of their force fields. 
In the presence of alkali higher stages in the 
opening up are called into play, proved by the 
presence of absorption bands of lower frequencies. 
These new baiuls happen to be in the visible 
region of the spectrum and therefore the alkaline 
solutions are visibly coloured. Now’ the absorp- 
tion curves of the alkaline solutions are similar 
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in one respect to those of the corresponding nitro- | 
anilines and nitrodimethylanilines. In the latter | 
compounds alcohol alone is capable of calling into i 
play analogous stages in the opening up of the i 
force fields, so that the frequencies of their absorn- | 
tion bands are not far removed from those of the j 
absorption bands shown by the alkaline solutions ; 
of the nitrophenola. The essential deduction : 
from the present theory is that each absorption ; 
band is to be interpreted as evidence of one stage ' 
in the opening up of the force field of one single ' 
primary structure. Each nitrophenol in alkaline 
solution is very similar to the corresponding 
nitroaniline and nitrodimethylaniline in neutral 
solution. Analogous stages arc called into play, 
and each stage is a function of one single primary 
structure in each case. This explanation at once ' 
removes the difficulty connected with the nitro- 
dimethylanilincs on the quinonoid theory, for 
these compounds, although they closely resemble ; 
their parent bases in absorption, cannot possess 
a quinonoid structure. A further difficulty also 
vanishes, for it is somewhat of a strain on chemical 
formulae to picture a quinonoid structure for 
sodium m-nitrophenoxide. m^nitroaniline, and 
Tw-nitrodimethylaniline. The absorption curves 
of these compounds, however, bear exactly the 
same relation to one another as do the curves 
given by the ortho and by the para isomers. It is, 
indeed, impossible to believe that any change of 
structure takes place when the three nitrophenols 
are converted into their salts, and the present 
theory fully explains the variation in the absorption 
whicH takes place as being due to changes in the 
molecular force fields. There is no doubt that the 
constitution of each compound is that determined 
by chemical means, namelv C’sIItfNOjMOX), 
C,H 4 (NOj){NH,), and respec- 

tively, wKere X stands for hydrogen or a colour- 
less metallic atom. The absorption curves of 
p-nitrophenol, p*nitroaniline, and p*nitrodimethyl« 
aniline are shown in Figs. 3 and 4. 


Fto. 4. 

Wave-lengths. 
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I. p-NitJophcnol in neutral solution. 
II. p-^sitrophcDol in alkaline solution. 


Perhaps the most striking case is that of the 
various colotu’ed salts of diphenylvioluric acid 


prei)ared . by Hantzsch and Robison.* Xow 
the force field of this and analogous acids will 
naturally be opened by alkalis, and owing to the 
complexity of the molecule many stages mil eidst 
The particular stage called into play will depend 
upon the strength or electropositivity of the alkali 
used ; the stronger this is the higher the stage 
that will become active. The series of all^fi 
metals, Li, Na, K, Rb, and Cs, increase in electro- 
positivity with increase in atomic weight, and 
thus it is not surprising that the stages induced 
by these metals differ. It must be remembered 
that the molecular structures, and hence the force 
fields of these acids, are much more complex than 
those of the nitrophenols. Up to the present it 
has not proved possible to obtain different stages 
of the latter compounds with different metals. 
It is not possible to reproduce on one diagram the 
absorption curves of all the salts, but on Fig. 5 
are shown those of diphenylvioluric acid (I.) and 
its lithium (II.) and caesium (III.) salts as given 
by Hantszch and Robison. In this diagram the old 
method of plotting is employed. The curves 
mark the limits of total absorption at the various 
concentrations. The free acid shows an absorption 
band at a frequency of 3830 and therefore one 
stage in the opening up is present in this case. 
A h^her stage is called into play in the case of 
the salts, characterised by the absorption band 
with frequency of 3220. Higher stages are also 
called into play in the latter case, for the lithium 
salt shows a band at 1890, while the caesium salt 
shows a higher stage still at 1680. The greater 
elcctropositivLty of caesium is responsible for 
this stage, which is higher than that induced by the 
less electropositive metal lithium. 

Very sli*ong confirmatory evidence of this theory 
is obtained in the following way. It has been 
shown in a previous paperf that, on the energy 
quantum theory, if all the absorption bands 
evidenced by one compound are functions of one 
sli^le unaltered primary structure, there must 
exist a constant difference between their frequencies 
and further that this difference must equal the 
frequenc) of an absorption band in the infra-red 
region of the spectrum. This at once places the 
theory upon a quantitative basis, and at the same 
time affords a very rigid method of proof as to 
whether the various absorption bands shown by 
a compound are functions of one single primary 
structure and not due to any isomerisation. There 
is no doubt that the infra-red absorption band is a 
function of the primary structure as determined 
by chemical analysis, and therefore, if all the visible 
and ultra-violet absorption bands are directly 
connected with this band in the manner described, 
it is clear that they also are functions of the primary 
structure. 

The existence of the constant frequency differ- 
ences is very evident in all the compounds dealt 
with above, and in those cases in which the infra- 
red spectrum is known, there is alw’ays found an 
absorption band with a frequency equal to that 
constant difference. It is not possible here to 
enter into proofs of this relation, and the statement 
that it exists must suffice. It is evident that th^ 
relation supports in the strongest manner the 
present explanation of the absorption and colour 
of the salts from one colourless base or acid, aiw 
that the variation in absorption is due to the 
condition of the force field of a given molecule 
with a fixed primary structure. 

Many other instances might be given or the 
application of this theory, as for example the 
azo compounds, which form so large a branch 01 
the dyestuffs. It seems, however, hardly 
to do so, for every argument advanced above hoios 


•Ber., 1910, M, 45. 
t Baly. Phil. Bias.. 1914. 17, 632. 
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nod in eanii n®®*- difference .between j 

various types of compounds lies in the type of | 
i«idual affinity best designed to open the clased i 
Shs and to form the addition coinplexe.s with i 
Iheir characteristic absorption bands. In the ; 
456 of the aminoazo compounds, for example, . 
n acid is required since the substance is basic in j 
tvoe In the case of trinitrobenzene, trinitroanisol, | 
S picric aci<Ji the force fields are opened to ! 
various stages by alkaline solvents, .such as 
Ilcohoiie sodium ethoxide, piperidine, and di- ■ 
methvlaniline. * Three stages are induced in each 
^se and the absorption curves simply differ in 
that the three corresponding absorption bands 
varv in their intensities, .‘inother solvent which 
opens the he'ds of the trinitro compounds is a 
henzene solution of anthracene. In each of lliese ' 
solvents the opening up is due to the formaiion 
oi addition complexe.s between solute and solveiil. 

In oortain cases these addition complexes separate i 
in the solid phase from their solution. For 
example, the picrates of anthracene and otlier 
hydtocarlions are well known, as also are the 
addition compounds of sodium ethoxide and the 
trinitro compounds. The formation of tiiese 
addition compounds and their colour are poriectly 
«!1 explained on the present tlieory. 


Fra. 5. 

Oscillation frecinenpira. 



T. Uiphenylvioluric arid. 

II. Lithium dirhenyli'iclnrat^. 

HI. Caesium dipheuylvkilurate. 

There rouialns one set of observations lo be dis- 
cussed, namely the highly coloured niirophenol 
others of Ilantzsch and Gorke, and many similar 
compounds. The existence of such compounds 
K'adily be explained by the present theory. 
«ince a closed field ia opened* in stages, .so the 
■condensation of an opened up field must also take 
place in stages. When a nitrophenol ether, for 
example, is prepared from one of its salts, it must 
■®xist at the moment of formation in an opened 
^P oomhlion. There is no obvious necessity that, 
^'litable precautions are taken, the ether 
ouid not be maintained in the opened up con- 
AnH condition would l)e metastaWe 

Q would at once in presence of a suitable solvent. 
« condensation of its force lines to give the 
modification. Owing to the fact 
foi'ce fields are open, such metastable 
^ tances would possess abnormal reactivity 

^ly and Rice. Chem. Soc. 'fraiiB., 1913. 101, 2085, 


and they would, in short, exliibit all the prowrties 
attributed to them by Hantzsch and Gorke. 
There indeed seems every reason to believe that 
all such unstable isomers in reality consist of the 
partially opened up and hence metastable modi- 
fications of the stable forms. There is no necessity 
to postulate any difference in primary structure for 
any one of these compounds, for all the properties, 
both chemical and physical, are far better explained 
by the faefc that their force fields are partially 
opened than by any alteration in their primary 
structure. 

In conclusion, the evidence against change of 
primary structure being the cau.se of change in 
ab.sorpiion is overuhelniingly strong. AH the 
absorption bands arc undoal)tedly due to one 
atomic, grouping in the molecule, as is clearly 
pi‘u\ed by the relation ])etAveen the.se band.s and 
the baud' in the infra-red region, which latter is 
known to be a property of that atomic grouping. 
One advantage of the theory may perhaps be 
touclied upon, namely, it does away with the 
somewliat alarming complexity which the Hantzsch 
doctrine of one absorption curve one structure 
introduces into organic chemistry. 


New York Section. 
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MU. G. W. THOMPSON IN THE CH.UR. 

THE USE OF BARIUM COMPOUNDS IN 
01. ASS. 

BY ALE.Y-ANDKH SILVERMAN. 

Historical— )n 1829 Dobereiner suggested the 
use of barium compoinuls in glass, and though 
his experiments were not fruitful, records show 
that in 1883 fairly gooil glasses \yere obtained by 
Baudrimont ami Pelouze.* At Valenciennes, two 
factorie.s prcniuced a glass said to have 
4 lenser. more uniform, and more easily melted 
than Uinc glass. It is likely that barium com- 
pounds entered the batcli, though the manufay 
turei“s were not aware of the fact. At a factory in 
JSt. Juste sur Loire, sand, felspar, witherite, and 
lime were used as raw materials ; at Regout's 
factorv in Maastricht, litharge, witherite. and lime. 

Window and bottle glass were made from sand, 
barytes, salt cake, and a little lime by Jeanne m 
Baris. Benrath describes an attempt in 1871 to 
produce alkali-barium glass of the formula 
NajO.BaO.bSiO*. The ideas were unfruitful at 
the time but were later found to possess value. 
Harc’oui'b also realised their possible value and 
Schott made valuable applications. 

In more recent times barium compounds have 
been used in the manufacture of pressed glassware 
in the United States. From the reticent manner 
in which chemists in cut glass factories discuss the 
matter, the writer is inclined to concede these 
materials considerable value. ^ 

Compared with the action of lime, barium 
' compounds produce glass of higher specific gravity. 
Barium glasses have a higher index of refraction 
ami greater brilliancy than lime glasses and closely 

• The writer is indebted tu Dr. Ludwi* Springer, froni whow 
• article io Sprechaaftl, UH3, much historical matcrwl was oblamM. 

! Also to the various American chemista and manufacturers, tnrougli 
I whose gi’Oeruus co-operation interrsUng practical data are included. 
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resemble the lead glasses in these respects. The 
specific heat o£ barium glasses is lower than I 
that of lime glasses. Elasticity and toughne^ are ! 
also increased by barium compounds. In hard- : 
ness and coefficient of expansion barium glasses 
are practically identical with lead glasses. 

The barium silicates .are more soluble in water 
than corresponding calcium silicates. While more 
heat is required to dissociate BaCO, than CaCOj, 
BaSiO, has a lower melting point than Ua.Si03. 
According to some glass makers barium should 
displace calcium ; others think it should take tlie 
place of alkali, and still others suggest a partial 
substitution for eacli. Tliere are glasses on the 
market to-day which tend to confirm all threeviews, 
a recently published .analysis of one of the .Tena 
glasses showing no alkali, but a large quantity of 
barium. 

To replace I part of CaCO^ molecnlarly-, 1-97 
parts BaCO 3 or 2'3I paiis BaSO, must be used. 
With the latter it is necessary to use a reducing 
agent, theoretically 2-7 carbon, in practice 4 
to 7 %. It is, of cour.se, evident that tlie sulphate 
cannot be employed as a partial substitute lor 
litharge owing to tiie blackening of glasses through 
sulphide formation. Where barium carbonate is 
substituted molecularly for PbO, 0-87 part is 
equivalent. Taking a niolecnlar equivalent for 
CaC0„ the glass would be softer than the corres- 
ponding lime glass, so it is possible to reduce 
sodium carbonate or to use loss barium carbonate 
than a molecular eq^iivalent. Tlie normal formula, 
B,'0.K"0.6Si03. is said to work, but increased 
sUlca- to present melting difficulties and cause 
devitrification. 

American experience (Sprechsaal, 1911, 5CC) is 
that an imperfect glass is obtained in tank fui-naces. 
The glass is said to be cordy anil there is a tendency 
toward stone formation by tiie action of gases 
producing barium sulpliate. A Idglier temperature 
or the addition of zinc oxide is said to overcome 
this difficulty. 

Zsigmondy’s patent for ruby glass specifics the 
use of 100 kilos, sand, 16 of BaCOj, 46 kfios. of 
soda ash, and 12 grms. gold. The colour is said 
to appear in tlie working of the g1as.s. 

The Jena glass previously referred to contains 
12% BaO. Phospliate crown SIO from the same 
factory 28% BaO and 60",', P.O5. Other Jena 
crowns contain smaller percentages of Bat). 

Sprechsaal (1909. 264) deprecates the use of 
more than 10 or 12 kilos, of barium compound 
per 100 kilos, of sand. 

R. Hohlbaum (“ Die Ilohlglasfabrikation,” p. 
14) states that barium glasses .are rarely produced 
in factories for fine ware, because barium carbonuto 
is more costly than calcium carbonate, and glasses 
made from the former do not stand the fire as 
well. They cannot, therefore, be utilised for 
decorating with hard, resistant colours. 

B. Dralle (“Die Glasfabrikation,” I., p. 170) 
says that the coefficients of expansion of barium and 
lead glasses are identical. Barium serves mainly as , 
a lead substitute. Its silicates have the advantage 
of remaining unaffected by products of combustion, 
whether reducing or oxidizing. Barium glasses ran : 
be melted in open pots and tanks. For cut 
glass tjarium glasses closely approximate lead 
glasses though they are naturally not quite equal. 

Sprechsaal (1912, p. 127) gives a formula for 
pure barium crystal for soft cut gla.s.s. Most 
opinions there given hold that lead should not be ■ 
dfgpleeed beyond a certain point. Additional j 
batches are found in Sprechsaal, 1913, p. 268. ' 

Chimney glass formute, showing partial dis- 1 
placement of lead compounds by barium com- I 
pounds, are given in Sprechsaal (1906, p. 1082 ' 
and 1909, p. 389). Muspratt's Chemie III., p. 1431, ' 


credits Benrath with the preparation of a 
very useful glass according to the formula 
4NajO,4BaO,4C;aO,36SiOj, which m^ht serve as 
a substitute for the lighter lead glasses. 

Tschueschner (“ Handbuch der Glasfabrikation," 
p. 103) recommends the use of barium sulphato 
and carbon in plate glass, displacing both calcimn 
and sodium in part. Sprechsaal, 1909, p, 739^ 
calls attention to the high cost of barium carbonate, 
the greater specific gravity of barium glass and 
the consequent incre.ase in freight charges on 
plate. The brilliancy is considered^ desirable, but 
mention is made of the greater fluidity of the glass 
and fear is expressed as to its weathering qualities. 

For pressed ware barium glasses should prove 
desirable because of their easy flow (Sprechsaal, 
1908, p. 28 ; 1909, p. 39 ; 1912, p. 283). 

The use of barium compound.s in glass subse- 
quently treated for the production of iridescence 
is mentioned in a number of works on decoration 
and tre.at.ment. 

The following are a tew quotations from replies 
to letters of inquiry sent to American chemists 
and manufacturers ; — 


“ We have used the barium carbonate in a 
limited way for the past ten years and have 
substituted it tor lime in ordiriary soda lime 
silicate with considerable increase in the brilliancy 
of tlie product. In opal glass we have used it 
instead of lead. It makes the glass harder and 
stands fire in the decorating kiln better, but we 
have noticed a tendency to devitrify more than 
in the lead glass. We have noticed but little 
more, if any, difilculty in planing a soda-lime 
barium silicate than an ordinary lime glass. (I 
mention the above in view of the difficulty certain 
optical glasses are known to give the lens niaiiu* 
facluror.) ’’ — An easteiui manufacturer who re- 
quests tliat his nauie be withlield. 

“ I have found tliat barium carbonate will 
displace lead oxide in tlie manufacture of le.-icl 
glass, but owing to the tact that all lead glass 
blanks .are used fur cutting purposes in thi.s country 
and are polished with hydrofluoric acid, it is 
impossilile to use this material in place of the lead 
owing to the fact tliat a fine Iwilliant poli.sh cannot 
be oidaiiied as witli the lead oxide. It it "cre 
not for tins peciiJiarity, there i.s not tlie least doubt 
but that the precipitated luarinm carbonate mooIiI 
be used very freely. Its use in making colomm 
glass is sometimes of iniportariee, parlicularly 
in file ease of pale greens obtained from mamuiii 
and copper. gi% ing a colour that cannot be obliuncd 
witii eitiier zinc or lead.” — Frederick ( aruci, 


Corning, X.Y. 

“ Barium <-nrbonatn can be used to replace lead 
ixide in giving density and liigh rcfractho index 
o glass, alttiongli, of course, in a lesser degree, 
fhe presence of barium oxide produces a gla» 
iiorc easilv fusible tlinn that with a corresponding 
lereentagc of lime but less fusible tlian glass wild 
he same percentage of lead oxide. ^ lewcd ayun 
ixide used in connection with alkali 1° ■ , 

iolubilily of the glass, barium oxide ‘s uu.ff)" 
o lime or lead because of its greater solubi MJ- 
Commercial barium carbonate, the only ''“"T"' . 
iuitable for introducing oxide into glass, usua' . 
lonteins about 1% barium sulphide. I'”-;; % 
narked disadvantage, and it is probable ma" ‘ , 
ixteiided use of barium oxide will not 
mtil improvements are made in the purinca 
.he carbonate." — Dr. S. R. .Scholes, Uittsbiirg , 

“ I append herewith two analyses of 
dass made in 1906 from a ‘ n.'nlhSl, 

larium carbonate. (A)SiO,=72'-9, Ba ,, q* 
Al,O,=0-88, CaO=8-60, Na,0 =12-14, 

)-78%; (B)SiO,=72-,H9, BaO=5-22, AUO,-6 
JaO =8-55, Na,0 = 12-25, MgO =0-75 
A. Hamor, Pittsburgh. 
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“ The experiments here referred to were made 
for the purpose of determining if barium could be 
used advantageously in the making of window 
riass. our principal object being to overcome the 
prodiicUon of lines or stresses, sometimes called 
‘ reams,’ when ladling this glass into pots as 
used in the mechanical process of making cylinders 
for window glaR.a. Also, to determine if any benefit 
r^onld be derived in the way of increased tonsile 
strength, or a reduction in strains and breakage, 
or tiie iinpro'-ing of other phy.sica.l conditions so as 
lo increase production. I'herefore, a plant was 
selected, for the purpose of conducting these 
experiments, which operated a tank liaving a 
melting capacity of substantially 50 tons per 24 
hours and holding approximately .500 tons. The 
barium was added in the form of carbonate and was 
gradually added to the batch in such pmportions 
as I/O repljice lime .substantially molec\ile for 
molecule. Physical tests \vere made, and the 
cbeuiical analyses are shown in the tables enclosed 
liewu-ith. Tlie physical test in the Ia.st column is 
tbo modulus of rupture in grams, and the column 
marked ‘ mm, deflection ’ is the distance through 
which the specimen travelled, or the deflection 
constant, before breaking. ‘ A ’ contained fixun 
1 '^n to 1 1 % of hai'inm oxide, ‘ R ’ H ^h'> to 2 i %, 
‘C,’ 2^% to 3i%, ‘D’ 

4^ % to 0-35%, or the maximum quantity which we 
introduced, ‘ D-B ’ was a fiat oT, of barium 


oxide with the silica content summing as in 
'B,’ and, as will be noticed, there is considerable 
discrepancy in regard to the inoduln.s of rupture 
between ‘ B ’ and ‘ D-B,’ showing conclusively 
that doubling the amount of barium oxide more 
than doubled the modulus of rupture, but our 
deflection constant is substantially the same ; 
this was a great surprise. The soda-silica ratio 
is the same. In Table T. I ha\e taken a prac- 
tically constant SiOj value with varying ratios of 
NajO, and with varying or rather incremental 
increase in BaO, In Table II. tlieBaO is sui»* 
stantially constant {e.xcept in l)-8, l>-9) witli an 
increasing SiOj ratio, the Xa^O being constant 
or practically so. 
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[ 

Abf). 








ami * 

BaO 

CiiO 

Xa.>0 

111 -n . 

M'mI’iIus 


1 .nLo 

FcjO'? 

% 



pc- 

in 







H-cfion. 





n to 

11 -.'.I 





m 

l-;i7 

i-.> 

JO-78 

13-.)0 

0-38 

18.170 




to 





5-12 

1-21 

2^ 

10-.> 

13-18 

0-38 

2J.530 

c .... 



tf> 

0-9 





MD 

3-5 

0-71 

12-09 

0-55 

iO.fxiO 

1) . 

H-B . . 
l)-d 

.5-07 

1-Q7 

4-.'. 

9-37 

12-00 

0-40 

4I.72<I 



b-lt 

W1 

t2-70 

11-33 

4:..470 

5'02 

I'OO 

5-3.5 

8-;W 

1 2-85 

0-58 

.52 T.SO 




Taule II. 






M,0, 







SiOj 

aiui 

PaO 

OaO 

.X.i.O 

mm. 

Mmliilus 



Kr.O, 

% 

Tl, 



IV- 

Uixtion. 

in 









.. 

Iki 

5'n2 

4 Hl , 

1-09 

6-35 

8-30 

12-85 

0-.',8 

0-21 

.52,780 

37,100 

rr 

j-ni J 

M3 

5-27 

8-38 


0-45 

0-;« 

.•05.89(1 
35.3;, 0 

n-j 





12-90 











Ml 

5-28 

8-35 

12-41 

0-41 

42.5190 






12-73 

(l'43 

39.150 


1 

M7 

317 


l‘2-02 

0*58 

34.890 

10 

5-71 J 

4-25 

8-31 

12-71 

0-45 

j 3.5, 2;*, 0 



5-29 


12'80 

0-48 

j 21,850 


“ The results were surprising, for these figures 
represent the mean of from three to five tests of 
eaeh specinien._^ Gla,s.s conforming to ‘ D,’ ‘ D-B,* 

* D-d ’ or ‘ D'5 ’ svas made with from 40 to 80% 
less breakage from tank to box, according to the 
j melting conditions, also the quality was greatly 
I improved.” — Robert L. Frink, Lancaster, Ohio. 

“ I have used barium carbonnto in place of 
j lead oxide with success, it being possible to replace 
all of the lead in a formula. Barium has been used 
; Largclv in enamels u.sing antimony salts in place of 
' tin oxide. Enamels containing' antimony oxide 
and load oxide arc usually very yellow. Replacing 
a certain portion of the load with barium removes 
this objection. Barium used in molecular proportion 
to replace lead gives an. enamel requiring a higher 
heat to form, but when formed tin.* melting p>oint is 
about the same as that of the lead enamel. Barium 
enamels are .somewhat .stiller, and show no tendency 
to flow on the u are. Variation in barium content 
does not give same expansion and contraction 
as when content is changed and tluis cannot be used 
as a control. Lead enamels slmw a bright fine 
surface. Barium enamels are apt to show a slightly 
greasy surface, with many verv .slight pits. In 
cnan^ets I consider it of advaufage to carry 6% 
of BaO, u.sing BaCOa as origin. Barium fluoride 
acts like fluor-spar, and I have found it of advantage 
to replace J of the fluorspar in my formulse 
with BaFj. My experience would indicate that 
BnCOs could replace FbO in lead glasses to some 
extent.”^ — H. L. Bower.'. Ordiawa. Ont., Canada. 

‘‘ Barium oxide i.s used a great deal in ceramic 
glazes. It lias been found that up to 0-2 
equivalent it impart.s brilliancy and hardness to 
the glaze, and at tlie Si^me time tends to lower the 
maturing t-. mporature as compared with the 
action of liuio. It seems to bo used a good deal, 
especially in l>orosilicatos. Tlie only objection to 
barium ('om]K)mi(ls is tbeir readiness to absorb 
sulpliurh- a<‘id during Iho early stages of the burn- 
ing. The resulling sulphate’ may give rise to 
surface .scumming. For this reason in many glazes 
it is introduced as i>art of the frit. yome 
Luropean porcelain glazes carry as much _as 
0-2 c<|ui\alent. of barium oxide. In glazes which 
tend to craze Imrium aggravate.^ this dilflrulty.” — 
llr. .\. \'. Blcininger. Uittsbnrgh. 

4'he w liter's personal experience with barium 
compound.' lias I'cen confined to their use in opal 
and alabaster glasses. Here they can dLspIace 
both lime ami litliatge. wholly or in part, depending 
on the nature of the batch. The advantage in 
in the increased whiteness wliich results and in 
r, ‘during the tendetu'V to strike, so common in 
lend glasses. Furtlwr. tho glasses flow well for 
piv.s-^ed ware and with proper correction a good 
metal is obtained for blowing. The advantage 
over lead glasses in firo-polishing has already been 
made apparent. 

Sujtph/ and cost. — According to good authority,* 
domestic crude barytes averaged 83.45 per ton in 
It) 1 3 and tlie ivfmed pioduct was valued at $1 1.18. 
^'ery little carbonate or witherite is mined in 
; the United States and tliere are apparently but 
: (wo plants equipped to manufaclnre it from 
■ barytes. Barium carbonate can be bought in 
' quantity at s3.75 per 100 Ib. There is then, 
obviously, a limited supply and tho price would 
: prove a mat^TUil factor in certain branches of tho 
gla.ss industry. The demand for barium com- 
pounds in the paper, leatiier, rubber, textile, and 
; paint industries and for the manufacture of the 
‘ peiDxide is not. indicative of a reduction in price. 

Concht.'iion. — Fact^ already established show 
' Ihe value of barium compounds in tlie manufacture 
j of certain glasses. The price of the compounds 
; preventij their economical use in otlier branches of 

I • The rroJurtiiin. manufacture ami uses of conqKuiuds ol 
I barium, W. K. iimley andS.E. Voung, Proc. Amcr. Ceram, 1915 
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the industry, when the cost of cheaper glasses is 
considered. Further investigation may prove that 
improved quality will more than onset cost. 
Further development of natural resources may 
sufficiently reduce the price of these compounds 
to make their use more general. Both are worth 
while if one can judge from results already obtained. 


THE CAUSES OF THE OPALESCENCE OF 
(iL.VSS. 

BY JUDSON C. SMULL. 

The manufacture of opal glass has come to be 
an immei^e industry in recent years, to say 
nothing of the increasing iiianufactui'e of enamels 
and enamel ware. The tiieory and processes of 
opalisation have been the subject of many investi- 
gations, . with the result that many conflicting 
theories have been proposed to explain them. It 
is the purpose of this paper to give a general 
review of these investigations, together with some 
experiments performed by the author, iu an 
attempt to ascertain, if possible, the true causes of 
opalescence. 

Opal glass is used to a great extent in the manu- 
facture of gas and electric globes, because its use 
has been found to be very olTcetive in the distri- 
bution of light iu space.* It is known under the 
names, “ alabaster,” *’ bone glass,” ‘‘ Carrara " : 
the term “ hot cast porcelain ” was a trade name 
used as early as 1860, when it was manufactured 
exteiLsively in Philadelphia and Pittsburgln Tlie 
substances used to produce opacity include the 
oxides of tin, zinc, aluminium, titanium, zir- 
conium, antimony, and arsenic, calcium piiosphate, 
barium carbonate, asbestos, kaolin, felspar, cryo- 
lite, fluorspar, and fluosilicates. The ” hot cast 
porcelain ” was made from sand, cryolite, and zinc 
oxide. There is apparently a wide range of 
substances wliich may be used to produce opacity ; 
several, however, may be eliminated on acrount’of 
their cost and' difficulty experienced in working. 
The substances used most and which have been 
the subject of nearly all of the investigations are 
the aluminium compounds, such as felspar, cryolite, 
iu combination with fluorspar, fluosilicates, and 
alkali fluorides. Some typical formulccf ore as 
follows : — 
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Upon examination of tliese and many other 
formulae, it is found in the majority of cases, tliat 
a fluoride is used with a compound of alumina, 
such as aluminium .silicate, or again as fluo- 
aluminate, as in cryolite, and very seldom do we 
find alumina ii.sed in the uncombined form. 

Opal, the mineral and precious stone found in 
nature, is an amorphous form of silica, transparent 
to opaque. It contains a varying amount- of 
water, but the water is sometimes regarded as 
being non-essential. The hardness anil specific 
gravity are lower than in quartz. The opal is 
ronned, according to Dana’s “ Wineralogy,” from 
the silk'ious w’aters of some hot springs, and often 
from the silicioiis shells of infusoria, etc., w'hich 
consist essentially of opal silica. The opal Is now 


* Schott Q. Herschkov itz, J. Gasbelcucht., lOOJ, Xo. 2o 
tDie Glaahmtc. 31 , 2lo, 229, 237. 


; considered- to be a solid silicic acid' gel. (Zsi-j-. 

; mondj' and Siedentopf, Ann. Physik, 1918 5 
[ 10 ] 2 .) ’ ’’ 
I The first reference in literature goes back to 

• I860,* w'hen in Philadelphia, Pa., cryolite was 
; used to make opal glass by the American Hot Cast 
; Porcelain Co. In 1869, Benrathf analysed some 
i pressed glassware of “hot cast porcelain” of 
i .sp. gr. 2-471, and found it to contain : SiO 

C7-0T%; AI2O5, 10-99; Fe^Oj, 1-09; CaO, trace'" 
Na.O (calc.), 19-83%. A gla»5 of this composition 
was made from 1 part cryolite and 2 to 4 pan^ 
quartz sand ; the high ii*on content was said to 
come from the sand. To make a glass of similar 
composition, Benrath melted cryolite with sand 
; and found that the melt, while still molten, was 
perfectly transparent, and remained so luitil 
glas-s cooled somewhat, when a turbidity appeared 
and finally, upon cooling, a dense w'hite glass of 
sp. gr. 2-373 remained; the analysis compared 
closely with the American product. Benrath 
found no fluorine in this glass, and he advanced 
the theory tliat opalisation w'a.s due to the separa- 
tion of crystalline alumina, and concluded that the 
fluorine was completely expelled from the glass as 
volatile SiF*, Tie gives the following reaction as 
taking place ; — - 

AlF«.CXaF-l-USiO,==3SiF^d-3XajO,AliOj,llSiO: 

In the same year. WilliamsJ examined an opal 
glass made up as ” hot cast porcelain,” containing 
8% F, and calculated that the approximate com- 
position of the glass batch was: sand. 67-19; 
cryolite, 23-84; zinc oxide, 8-97%. He core 
eluded that opacity was due to sodium fluosilicate, 
which dissolves in the molten glass at a bright healj 
and passes on cooling into a porcelain-like ma.ss, 
and states that the action on the pots in making 
this glass was no greater than in other glasses. 

In 1877, Ebell§ made some investigations on 
, opal glass, to determine the role of fluorine ; on 
molting Benrath s mixture of 1 part cryolite airl 
2 parts sand for two hour« at a yellowish-red heat, 
a great evolution and loss of SiF^ w'els observed. 
A te.st portion taken from the melt and suddenly 
cooled was colourless, but on warming to the 
softening point the whole mass suddenly became 
intensely^ opaque. The glass which reniaiiied in 
the crucible cooled slo\ny and showed a more 
definite structure; it was not so dense as the 
former, and a thin sccUon under the microscope 
showed an opaque ground mass, with a crystalline 
substance of wavc-likc appearcancc. An analysis 
. of the glass showed fluorine, and upon 

reheating with fine sand, a perfectly clear glass was 
obtained containing no fluorine. Ebell coiicludes 
that fluorine is essential in producing opacity, and 
that sodium silicofluoricle cannot effect it without 
alumina. 

In 1884, Johnson and Zeodescoli (Eng. Patent 
G890) made opal gla.ss by substituting cryolite, 
felspar, or fluorspar for calcium phosphate, and 
state that the usual ingredients for an opal 
are an alkali fluoride, either with or without the 
conjoint use of a substance coiitaming alumina. 

In 1885, (’. Weinreilf^ made a series of 
fi-oiii mixtures containing alumina and a 
separately and in conjunction, from which be 

• coiicludeil that aluminium fluoride is formed am 

■ produces the opacity. t 

Schwarz, •• in 1888, experimented wdtli a glass c 
the molecular formula, U SiO., i PbO. - 

■ A K.O, I Na^O, using a mixture of thre - 
fourths of this glass and one-fourth cryolite, 


• This Journal, 1935, 592. 

+ B!‘nrath, Diiigl. Fi>lyt. J., 192, 239. 
t W'llliama, J. Franklin Inst.. B7, 252. 

§ Ebeli, DinRl. Polyt. J., 226 , 70. 
i' Johnson and Zeodesco, this J., 1885, 349. 
' Weinreib, Dingl. Polyt. Jour., Ill, 361. 
•• Schwarz, Uingl. Poly. Jour., MT 223. 
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contends that no fluorine is volatilised, and that 
he experienced no bad effects from cryolite or 
other fluorides on the pots, provided the proper 
proportions of ingredients are used. Fluorine 
compounds in the batch up to 10% gave satis- 
factory resulte. He agrees with Williams* that 
sodium fluosilicate is the cause of opacitv, and 
that alumina plays no part in the opalisation, 
since fluorspar and potassium fluoride gave 
equally good results. 

In 1888, R. Zsigmondyf made experiment.s 
from which he concluded that AlFj is the es-sential 
constituent in producing opacity. He contended 
farther that 7.inc and load fluorides act in a similar 
manner, that is. they rem.nin snspended in the 
glass, just as aluminium fluoride does. He also 
^ces an example of a French opal gla.s.s, free from 
iliiorine but high in alumina and le,<id. the 
opacity of which he attributes to lead, since in 
lead gdass, which fuses at a low temperature, the 
alumina is less soluble than in those glas.sc 3 not 
containing lead. 

,T. Reich,! in showed that llie sodium 
fluoride content of cryolite was the cause of 
opacity, but considered tliat tlie fluorine escaped 
completely in the form of silicon fluoride. 

K, lieidell,§ in 1909 found th.at. if cryolite be 
replaced by an equivalent amount of aluminium 
hydroxide, a perfectly clear glass was olilained. 
from which he concluded that the ahtmina content 
of cryolite alone i.s not the cause of opacitv. 
Repheing cryolite by an equivalent amount of 
sodium fluoride and working at moderate tem- 
peratures, opalescence was produced, but not .i.s 
dense as with cryolite. He also found that 
opalescence niay tie produced by using fluorspar 
in sufficient quantity, in the absence of all other 
substances used for the same purpose. Reidell 
tefere also to an article by Tscheuschner.il »lio 
doubted that the fluorine content of cryolite ami 
fluorspar was e.ssential in producing op.icitv. 

Schuller^ in 1909 stated that, contrary to the 
general opinion, fluorine does not escape coinplcdely 
as SiFq, but frequently remains in the glass iti 
cousideralilc quantitie.s.' causing a notable change 
in the physical properties and at tlie same time 
producing opacity. It is further stated, however, 
that it should not lie t.aken that 8iF, .alone pro- 
duces opacity in gl-as-s, for some oliscrvei's as,ert 
that silica separates in a very linely divided 
condition, .and is the opalizing siihst.moe. .Soda- 
lime glasses of high silica content become opaque 
on cooling even without the addition of pliospliate 
or Uuoiide, flqt tpj, opacity may be increased in- 
ine addition of fluoride or phosphate, according 
to the effect desired. 

™ 1909, Eneqnist** concluded that 
,anlj’ IS caused liy .SiF, in a gaseous form, as 
S loam by the fact that "if an opal glass, par- 
ocu arly one containing lead, is heated to fusion 
If clear ; but. if eooled it becomes opaque. 

d. similar piece of glass or enamel is 
sniioA and a part of the molten drop 

Pait”^ P’'‘'^'llcally vanish from tlic pressed 

doubts the ability of SiF,, in gaseous 
is ninH opacity ; be agrees that opacitv 

rornS‘™'‘n ''"t oonsidei-s that it 
that if ^ *'* vrystalline form, and 

epaci V . f produces 

S , luithermorc. the licating of such a glass 


* Wjliia 


to. CU. 

: Ri'iS' bi'S' c’"*'- 

SleiiMl Atipl. i'liem., Wioii (1898). 

■ISclialkh z K'OcP'hr. IWi '£<■ 

PfriTc , h»i'- 5t. 

'I'^iUiera. Eng,, 190 ^ 
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I in a reducing; atmosphere will break up these 
i P**®'’S'ng the opal glass into a clear glaes. 

Ibe most recent addition to the literatSre of 
^ Alacbeth, of the 

Macbeth Evans Glass Co. (U.S. Pat., Reissue 
®f*’’u '■‘''.■‘‘*““1 Ju'y "th. 1914). Macbeth 
uses the following combination as the “ founda- 
tion mixture; .Sand, 100 lb.; lead oxide, 
lof lb. ; soda 2U lb, ; nitre, at lb. ; salt. 5} lb. ; 
borax, 24 Ih. ; to which he adds 18-12 lb. 
auniinium hydrox'ide (containing 11-84 lb,' 
ahimmmm oxide) and 0 lb. of fluorspar. The 
n°ov“’ci t''"'P<‘‘’ature is .-ippi-oximately 2700“ F. 
(loOO ( .), The ii.se o£ aluminium oxide and a 
ttuoi-uio. snen as fluorspar, Macbeth claims “ appar- 
ently pi-otluces specks, the larger of which are 
ord manly visible to the naked eye, and which 
iiave the effect of or scattering the light 

anti gi'^ng the glass lt.s wliity luminous appear- 
aiico. ^ The specks in the finished ware are elong- 
a«ed m shape, and I believe them to be bubbles of 
siUeon fluoritli? gas held in suspension in the 
material and elongated during pressing or blowing 
into mould-s.” 

i he theories of the dirYerent investigators, as 
to the eau-se of opacity, may be summarised 
bnetty as follou s : That it is produced by 

(a) (.’rystalline alumimi, no fluorine remaining 

in the glass, ® 

(b) So.Uum fluosilicate. presea(?o of AUO. 

necessary. ‘ 

(p) Sodium fiviosili.ate. presence of AUO, 

immaterial. 

(d ) Alumiiuuu flutiride. also bv zinc and lead 
flimrides. 

(e) Silicon fluoritle in ^jascoim form. 

if) silicon fluoritle in crystoUwe form. 

(g) Silica in finely divided form. 

Expernnental. 

The exj>erinients to be described were carried 
out in a gas-fiivd crucible furnace ; Fi’ench clay 
crucibles were used for the fusions. A clay 
crucible permits of a much larger charge than a 
platinum crucii.de: thb^ charge in each caso was 
approximately 12.5 grms. Then tigain the 
iiillueuee ud rapid cooling wimld be greatly 
diminished in a clay oruciifle charge of 100 grms. 
or more as rompai\Hl to a platinum crucible 
charge of or 10 grms. In fact, a clav crucible 
charge wlien compai'.^d with a charge* of large 
scale operation presents great differences in the 
phenomena oi glass, especi.illy since these 
piienomena depend upon the production and 
nnmipnlation of the glass while it is still hot. 
Tlie action of lluoride.s on the clay crucible was not 
enough ti) produce an opal efl'ect in any ease, 
.•<o that it \vas possible to use chemically pure 
sul)staiues in order to study the reactions and in 
all experiments where there was any doubt 
alH^ut tlie eflect pividuceAi. " chemically pure ’’ 
substances weiv u.sod. It may be noted* that no 
mention is m.iiie in the literature referred to con* 
ceruing (lie use of such chemicals in any of the 
experimental W4U'k. 

The healing in mo^,( cas^s la.steil for two hours 
aftiti' Axunplete fusit^ii ; prolonged heating was 
found to ivud«‘r an opal batcli perfectly clear ; 
the tem|XTiiture «>£ tlie furnace \i'as not measured, 
hut was estimated to be between U500'and 1500^ C. 

In every 4 ‘hs<.‘ ihe molts were allowed to cool 
.»low!>- in the furmn-i*. before breaking the cnicible 
for examination. Tlie batches were made up by 
mixing all of the ingredients together before 
heating, but the procedure of fusing a portion of the 
batch and adtliug the remaining ingredients 
after^ fusion appu'aivd to be advantageous in 
certain cast's. Small pieces of the glasses wliicli 
showed opaci t y. Ihh'.i me perfect ly transparent 

c 2 
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when heated in the flame of a Bunsen burner, 
but on cooling again the original milkiness 
appeared. 

The finished glass contained from 10 — 12% 
lead oxide, about 4 — alumina, and about 
5 % lime ; the silica averaged fifi %, the remainder 
being alkalis, and possibly st^nie fluorine. Several 
manufactured opal glass articles were examined 
and analysed. 1'he analyses of two of these 
glasses are as follows : — 


SiOe 

FejOs and AI 0 O 3 

CaO 

MgO 

PbO 

NajO 

K2O 

MnO 

A9-.O3 

F 


Glass -A. 

Glass B 

% 

% 

63-71 

f)n-m 

3-7:1 

ft-78 

8 -r )0 

0-30 

U-i >0 

O-'ifl 

l:i-n7 

10*40 

12-05 

12-50 


trace 

none 

none 

none 

0*10 

trace 

0-S3 


Examination of thin sections of the maniifac- j 
tured glasses under the microscope showed a , 
homogeneous mass, but no crystalline structure 
could be detected. 

In. these experiments, a type of glass was 
chosen as previously given, and variations, either 
by substitution or addition, were made in the ; 
use of fluorine and alumituum compounds ; the ; 
results of these tests are summarised in the | 
following table : — ! 


Fluorine 

compound 

used. 

Aluminium 

compound 

used. 

Character of 
glass. 

Fluorspar, 

commercial. 

Ignited alununa 

Very slight 
vpacity. 

Fluorspar. 

Felspar 

Denso, opaque 

commercial. 


Clear 

Potassium 

fluoride 

Potassium 

None 

Iffnited alumina 

Clear 

PotAssium 

Felspar 

Opaque 

fluoride 


Clc.or 

Aluminium 

— 





_ 

Opaque 

Aluminium 

Ignitfd alumina 

Clear 



Oiwquc 


Ign. alumina 

(60% NaF) 

— 

: Sliglitopacity 

(40% AIF) 




Sodium silico- | None Dense, opaque - 

fluoride C.P. ! „ i 

Potass, fluoride , Sodium siiKate; Opaque 

Sodium flu<»ndc j Sodium silicate Opaque 

ttP- I i 

None I Iri’- alumina ! Clear 

I China clay j i.'Iear 

I Felspar . Clear 


Remarks. 


Probably due 
to silic^itea in 
fluorspar. 


I 

! 

t 


Not as flood as 
with natural 
cryolite 


It, will be seen that fluorspar and alumina 
produce onlv a very slight opalisation, while 
fluorspar and felspar give a dense opaque glass. 
Potassium or sodium fluoride may he used in 
place of fluorspar, giving practically the same 
results. Aluminium fluoride and alumina gave a 
perfectly clear glass. Cryolite produces opacity 
without the use of any silicate, as felspar, although 
we often find felspar in a cryolite mix. .Sodium 
fluoride and aluminium fluoride mixed in the 
proportions .a.s found in cryolite produce opacity, 
but not so good as natural cryolite. The rraults 
with crj'olite tend to show that opalisation is not 
due to the separation of silica, but to the separation 


of alumina, by the action of cryolite on the amd, 
according to the reaction ; — 

2(AlP„3NaF) +3SiO j =3SiP. +3Na,0 +A1,0 

The alumina remains suspended in a low melt ing 
point glass, such as a lead glass, thus permitting 
a selective reaction between sodium oxide, alumina, 
and silica ; continued lieatlng causes the solution 
of alumina and renders the glass clear. Felspar, 
ignited alumina, or china^ clay heated in a glass 
hatch, in proper proportions without a fluoride, 
produce a perfectly clear glass. 

Passing to the silicofluorides, we ^ find that 
sodium silicofluoride without any aluminium com- 
pound produces opacity. The reaction is probably 
as follows : — ■ 

2Na,SiF , -f 3SiO , = 2Xa ^0 -b SSiF, + 2SiO ,. 

Ilere the silica, like alumina, is held in suspension 
and here again a lead glass is best suited for the 
purpose. If the separation of silica takes place, 
as .shown above, and produces opacity in the same 
way as alumina is thought to do, then we should 
expect to obtain opacity by using a silicate, free 
from alumina, in conjunction with some fluoride. 
We found this to be the case where sodium silicate 
and sodi\ini fluoride were used in a lead glass batch. 
The retiction is expressed a.s follows : — 


2Xa jSiO J + 4XaF = IXa jO + SiO ^ -f SiF 


Since all natural silicates used in opal glass manu- 
facture contain both .alumina and silica in a com- 
bined form, it is probable that, under suitable 
conditions, there is a suspension of both these 
compounds in the opal glass. It is reasonable to 
think that in mixing an opal hatch, one may lirst 
melt together the constituents which are naturally 
required for the glass, such trs sand, soda, etc., 
thus forming a silicate, and to this fusion then 
add a fluoride and any other elements necessary. 
The function of the fl\ioride then would bo to set 
free the silica or alumina or both, wliich arc 
pre.scnt iu combined form, as a result of the 
prelimiuarv fusion, thu.s prodticing the desired 
op.il efl'ect.' It is pos.ulile that some of the investi- 
gators referred to may have performed their 
experiinent-s iu this ra.anner, without inoiilionmg 
the fact, thus obtaining results not in exact 
conformity with the stated facts. 


Summary and Conchisions. 

! In general we, .sav then (1) that opacity is the 
; result of the separation of cither silica or aliiimaa 
I or both, in a very finely divided, probalily f nllciuiu 

! form in (he glass ; (2) the most suitable condition 

i for this separation is a glass of low melting point, 
i that is, one containing Ic.ad, where tlie sihca 
I alumina will remain .suspended for sonic tim- 
I before going into solution; (3) the -''paration 
I silica .and alumina is elleeted by (a) tlie us, ‘ 
j silicates, such as felspar, in conjunction 

i fluoride ; (b) l>y a doul)li5 fluoride ._ such as ( i> ^ 

i with or without felspar ; {c} by lior 

I or without felspar; (d) by a fusion of 
j ingr^ients of a gla.ss. with the addition 
\ of a fluoride and otlier desired substances t 
fused portion. c jw 

There is another prol)ahle_ explanation 
production of opacity, derived from ^ 
sideration of the refractive properties nMlie- 
with respect to the refractive properties 
oxides which ap]>ear to produce - \.erv 
alumina or silica or any other oxide is liei 
fine suspension in the ^{lass, then we inay . ppi 
them in the same manner as we coi^ider a i b 
and a vehicle with respect to i hiding 

the case of a pigment, it is held that j pie 

'f*r is obtained when the refractive mu- 


power 
pi^ent Is 


jtainea wnen rne . 

materially different from the 
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iiult X of the oil, whilst if the refractive indices 
tit the pigment and oil are the same there is 
prartkally no hiding power. 

[ii the same way opal glaSvS may he considered 
;i- ( onsistin^ of a glass medium (which corresponds 
M the vehicle) and the very finely suspended 
nai tides (corresponding to the pigment). Then 
It the refractive index of the glass medium is 
nuiltrially dift'erent from the refractive index of j 
lin' suspended particles, we shall have a good j 
-onal effect, but if the respective refractive indices [ 
are very nearly alike, we sliould expect to get • 
iransparency in our gla.ss. Ordinary glass has a j 
icurirtive index of 1-55, silica 1*11, alumina j 
aivl tin oxide 2 0 ; uliich means that under .suit- ; 

conditions, opacity or opalescence may be ^ 
piodnced by the suspension of alumina, silica, tin ' 
etc., in a glass inediurn, because of the ; 
Jilfcrences in the refractive indices of these oxides , 
■ivith i nspect to the glass. i 

The work covered in this paper is considered : 
i hlv AS a preliminary for further investigation, ^ 
.iiiii given in the hope of stimnlalmg a thorough ; 
rcreiu'ch to settle the disputed points wliich appehr 
tooxist. TheworkwasoarriedoutintheKesearch , 
Liihoratories of the National I.ead Company under 
r]\e direction of Mr. (1. W. Tbonip.son, to whom 
The author is indebted for many valuable sug* 
,odions. 

Discussion’. 

Mr. J. 0, ITandy said be believed that neither 
ahnnina nor silica was precipitated as such in 
epal glass. Tlio phosphato glasses doubtless 
contained insoluble, finely divided calcium . 
phosphate in suspension. Glasses containing 
rinotides, however, he believed to owe their 
opacity to one or more fluorine compounds, 
piLihably silicofluoridos, wbicli wer<* in i>rocoss of 
further decojnpositicn, wirli production of silicon 
ihioiide gas, which is volatilised. 

With reference to the Macbeth patent for a 
^diite glass free from fire,” the cause or causes 
•ot the opacity in this case seemed to be dil'i'erent 
from tliat of the opacity of the older type.s of 
•opal glass. Photomicrograpli.s slioweil tlio 
presence of numerous giis bubbles, but showed no 
rnatc-rial amount of suspended solid matter, even 
when n magnification of -100 diameters was n.'sed. 
The suspended matter in nn opal glass examinoil 
uiici'oscopicaUy could not be detected l)y the 
melliods of microscopic examination, and 
hubbies wore very few in number. The suspende<.l 
^olid nialter apparently present in both glasses 
'evidently existed in an extremely fine stale of 
divyoii approaching the condifion ordinarily 
uoscriljcd as “ colloidal.” 

Mr. Th Enequist stated thaton fuMiiga mixture 
^iid, soda, and fluor-spar for a few lioiu's, he 
had obtained a glass A^■llk•h was more opaque at : 
the top than at tlie bottom, tending to show that ' 
^ gas was given otT, but not coiuplctely, however, 
Miioe prolonged heating ilrove out all the ga.s, ■ 
and rendered the glass clear. If alumina or 
silica Were the cause of opacify, the contimiod 
neating would not cause the gl.ass to rlear, as in ■ 
tlie case of SiF^. ; 

•'ly* replied that his experience in opal i 

been that, on breaking the crn<*ible lo i 
'^^hine the gla.ss, it was .slightly more transparent ; 

at the centre or bottom. He 
the tile alumina and silica were separated iu ‘ 
rather suddenly, by the aelion of tlie : 
anv that, just as prolonged lioating of 

vb-jT-i®* ^ ipixture changed its con.stiliition anil 
t^j, 1 , so in opal work, continued heating 

^ 1 dissolve the separated alumina and 
'‘hia and render the glass clear. 


Meeting held at Rumford HaU^ Chemists^ Building^ 
on Friday^ January '>2nd, 1915. 

am. G. w. thomp.son' in the cil\ir. 


PRESENTATION OF THE PERKIN MEDAL 
TO DR. EDWARD WESTON. 

After some introductory remarks bv the 
Chairman, 

Prof. C. F. CuANDT.En, in making the presentation 
of the Perkin .Medal to Dr. Edward Wc.ston, said 
(hat Weston was ijorn at Brynn Castle, near 
Oswestry, in 1S50, and came to America in 1870. 
His first engagement was with tlic W. H. :Moduck 
Co., manufacturers of photographic clicniicals 
and dealers in pljotographic supplies and 
apparatus: liore he stayed about a year, and 
during this period and later, lor about three years, 
lie assisted Professor Charles .Stone, Professor 
of Chemistry, at the Cooper Union. Tlien he 
went to the American Nickel I’lating Company, 
where he found that the nickel plating works W'ere 
in very poor condition, especially the galvanic 
batteries employed a.s a source* of electricity. 
He carefully investigated all tlie details of the art, 
and made many improvements in the processes 
by which be improved the quality of the coating, 
secured great economy in nick'el, and greatly 
reduced the time re(|uired for plating, and 
particularly succeeded in the preparation of the 
surface to winch the nickel wa.s to be applied and 
in tlie polishing of the nickel coating. He also 
discovered a dip which could be conveniently 
u.se<l for removing nickel from damaged goods 
in order to coat them again. 

\Vhen lids <-ompany gave up business in 1872, 
Weston ucid to the Silver Nickel Plating Company. 
Me soon left tins company, however, and was 
appointed coiLSulting expert by the Commercial 
Printing Telegraph Company, operating the 
lialents of V'oot ami Randall. This company was 
soon bought out Ijv the Gold and Stock Telo^'aph 
Company. 

Dr. NVeston then formed a partnership with a 
Mr. Harris for general plating business — copper, 
brass, nickel, silver anil gold. Here he built, 
in the latter part of 1872. a dynamo as a substitute 
for batteries in electroplating. This greatly 
increased Ids business, so lie enlarged the plant 
and finally movetl to ('nnter .Street. Here he 
built .another dynamo, larger ami somewhat 
ilirferent. Then he built a third dynamo for a 
mamifaeturiag liriu in Newark. At this time he 
withdrew from the plating linsiness and made an 
arrangement willi the Newark firm to build 
dynamos for elecli*oplating and made about twenty 
of them. They wore so expensive, however, 
that they could only bo u^‘"d by large concerns. 
He stavteil to design a simpler and cheaper 
machine, but the firm decided to give up the 
business. A new firm. Stevens. Robbims, and 
llayvillo bouglit Ihem out and Weston went into 
partnei-ship in onler to develop a new nickel 
anode which he had invented and for which he 
obtained his first patent in 1875. 

Since then he has taken out over 350 patents for 
his various inventions, and has made radical 
inipioveiuents iu several arts. Besides that, 
a great deal of Ins work has involved the most 
patient and careful scientific investigations, often 
of microscopic accuracy, and has contributed 
largely to the advance of scientific knowledge 
ami theory. 

In 1903, McGill University conferred upon Mr. 
Weston the degree of LL.D., in 1904 the Stevens 
Institute of Technology bestowed the degree of 
D.Sc., ami in June, 1910, Princeton University 
conferred the same degree. 



406 


PRESEisTATIOX OFTliE PERKIK MEDAL TO DR. EDWARD WESTON. [AprU so, 


Dr. Edward Weston, in accepting the metlal, 
expressed his sincere thanks for the honour con- 
ferred upon him, and also acknowledged the 
debt of gratitude which he owed to Prof, ('liaiuller 
for lus kindly assistance on his arrival in New 
York in 1870, 

Dr. L. H. Baekeland then spoke as follovs : 
To the pioneer work of Dr. Edward Weston is 
due the development of several industries : the 
electro-deposition of inetals. the electrolytic 
refining of copper, the construction of electric 
enerators and motors, electric illumination 
y arc and by incandescent light, and the 
manufacture of electrical measuring instruments. 

Weston’s tendenc}^ to observe small details in 
chemical or physical phenomena led him to 
improve the art of nickel-plating and electrolytic 
deposition of metals to a point where it entered a 
new era. He succeeded in devisijig methods 
not only of increasing the physical texture of the 
deposit, but for improving enormoxisly the speed 
and regularity with wliich the operations could bo 
carried out f all these improvements arc now 
embodied in the art of electro-plating, nickel, 
gold-, and silver-plating. 

At that time, attempts had already been made 
to refine copper commercially l)y means of the 
electric ciUTent. Here again,' Weston established 
the true principles on which econotnic. industrial, 
electrolytic copper-refining could be carried out. 

The whole problem of electrolytic refining, when 
Weaton took it up. was hampered by the con- 
ception that a given hoi*sepower could only 
deposit a maximum weight of copper, regardless of 
cathode or anode surface. Weston showed clearly 
how to increase the amount of copper deposited 
per electrical hoiso-power. by increasing the 
number and size of vats and their electrodes, 
connecting the vats in a combination of series and 
multiple, the only limit to this arrangement being 
the added interest of capital and depreciation on 
the increased cost of more vats and anodes, in 
relation to the cost of horse-power for driving the 
dynamos. 

The electro-deposition of metals forced Weston 
into the study of the construction of dynamos. 
In 1876, he filed his first United States patent 
on rational dynamo construction, whicli was soon 
followed by many others, and before long, be had 
increased their gross electrical efficiency from a 
maximum of 40% to and a commercial 

efficiency of 85 to 90 

In Weston's factory the tdectric arc was used 
for the first time in the United States for general 
illumination. In fact, from 187.3 to 1886, Weston 
was ven^ energetically engaged with the develop- 
ment of both systems of arc and incandescence 
iilumination by electricity. He started the nmnu- 
faoture of arc-light-carbons by methods of his own 
invention, and thus he founded another new 
industry in America. Amongst the many objec- 
tions to the electric arc was the bluish colour of 
its light. Weston found a complete reniedy by 
the introduction of vapours of metals or metallic 
salts or oxides in the arc itself, .so as to modify at 
will the colour of the light, and thus he became 
the inventor of the so-called “ flaming arc.” 

In his endeavours to make the electric incan- 
descence lamp an economic possibility, he first 
tried to utilise platinum and iridium and their 
alloys, which he fused in a specially constructed 
electric furnace, devused by him, antedating the 
furnace described by Siemens. This is probably 
the first electric furnace, excepting the furnace 
which Hare u.sed in his laboratory in Philadelphia, 
But these platinum metals had .serious defects 
^art from their high cost, and by that time 
Weston had become so familiar with the properties 
of good carbon that, like other inventors, he 
became convinced that the ultimate success lay in 
that direction. 


To make carbon filaments homogeneous, Westonj 
passed the current through them in an atmos- 
phere of hydrocarbon gas, so that in every spot 
where the temperature was highest, on account 
of greater resistance due to iiregular structure- 
of the material, the hydrocarbon gas was 
soeiated and carbon was deposited automaticallY 
until the defect was cured, with the result that the- 
filajnent acquired the same electric resistance 
over its whole length. By now Weston had 
become convinced that the ideal filament would ]>c* 
an absolutely structureless, homogeneous fila- 
ment, and that such a filament could onlv he 
produced artificially from a stnictureless ’siih- 
stance. He finally secured this result by evaporat- 
ing a solution of collodion to produce a homo- 
geneous, structureless, transparent film of nitro- 
cellulose. As this film could not be carbonised 
the nitrate group was eliminated by moan'; of 
ammonium sulphydrate. This gave a flexible,, 
transparent sheet, very similar in appearance to 
gelatin : this material he called “ Tamidine. ’ 
Such films could be cut aut-omatically with the' 
utmost oxactitudo. producing filaments of uniform' 
section, which could then be carbonised, before 
fastening them to the inside of the glass bulb of the 
incande.scence lamp. 

Weston was frequently handicapped in his- 
work by the uncertain and time-consuming 
methods of elec trical measurement existing at 
that time, so he invented for his own use a set of 
practical measuring instruments. He soon found 
that there was a great demand for such instm- 
ments. so he devoted himself to the art of making 
accurate, tru.stworthy, and simple elft(!tric{d 
measuring iustniments. 

What Stas did in clrenristry for atomic weights^ 
Weston did for electrical measuring ; he created 
radically new methods of measurement, and intro- 
duced au accuracy undreamt of heretofore. His 
problems \\ei*e not easy ones. When Weston took 
up the subject, in 1^84, the greatest drawback 
in the construction and use of accurate measuring 
instruments was that on account of the so-called 
temperature coefficient of metals, all measui’e- 
inent.s had t'O be corrected by calculation to the 
temperature at wliicb the observation was made. 
The favourite metal for rcfsistanees at that time 
was German-silver, but he pointed out that the 
composition of German-silver varies very cou- 
siderably. Therefore he proposed a standard 
coppor-nickel-zinc alloy containing about 30 % of 
nickel, and which had a spec ific resistance of more- 
than twice that of ordinary German-silver and a 
much lower temperature coefficient. He then, 
took up the systematic study of a large number of 
alloys, and in the course of the work observed 
remarkable properties in some manganese alloys- 
he first produced an alloy which had 05 times the 
resistance of copper, then an alloy which 
temperature coefficient whatever, and tinall)’- 
produced several alloys which had a 
temperature coefficient. He also showed tbp 
the re.sistance of these alloys depended not onl> 
on their composition, but on certain trcutmciuo- 
which they undergo, for instance, preliminary 
heating. After the Weston patents had bt'C 
puVdished, hLs alloy was called 
Germany, and publicity ha<l been givmi 1° ' 
properties with scant lefei'ence to its real 

No le.ss itnportant was the invention ot t 
Weston standard cell, which since 1908 has bw 
the accepted univ^al practical r-urt 

electromotive force. Until that time 
cell had been accepted as the standard 
motive force. Weston set himself to uo 

that had no temperature coefficient and hp I 

“ lag.” He found that the saturated soluU^ 

zinc sulphate in which was suspended an ^ 
of crystals of this salt^ was an unsuitable ei 
lyte and one oL the principal^ causes why 
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indications of the Clark cell varied considerably 
nitli the tjUnperature. He came to the con- 
clusion that cadmium sulphate was more appro- 
priate than the zinc salt, and this was one of the 
several important improvemeuts he introduced 
in the construction of a new standard of electro- 
motive force. 

Dr. W'eston assures me that he has succeeded in 
making his alloys to- show only a change of one- 
millionth part for a variation of 1“ C. The 
metallic alloys he discovered are now used in 
nearly ail kinds of electrical measuring instru- 
ments throughout the world. 


Dr. Edward Weston said tVhen I entered 
the service of the .'kmerican Nickel Plating t'o.. Ilie 
art of nickel plating was in its infancy, and very 
little was known about the conditions necessary to 
carry it on successfully. In general there was no 
difficulty with the mckel solutions. When pro- 
perly used they gave good results. The trouble 
was mainly; due to using methods similar to those 
employed in depositing silver. nickel deposit 
cannot be buruished like silver, because it is too 
hard; consequently it must be polished. The 
processes then employed in preparing the arlic Ics 
lor nickel plating were mechanical. The arfidcs, 
after they came from the huffs, were clipped in a 
hot or boiling solution of caenstic potash, nnlil the 
fat nas saponified, and n dark coaling of o.-cide 
was formed on the surface. Thev were then 
scoured with a common plater’s hnish, dipped in 
rather fine pumice stone, waslrcd in water, ami 
placed either directly in the batli or immersed in 
a solution intended to remove tlie last faint trace 
of oxide which iniglit have been formed during the 
scouring. In the processes then emploved tlic 
standard voltage recommended was two volts, 
that is, two Smee cells. That practice was obvi- 
ously wrong, because what was necessary was to 
cover the inferior metal as quicklv as possilde after 
It was placed in the solution ; it this was not done, 
seconcliiry reactions were apt to take place between 
the infc^rior metal and the nickel in solution, and 
then the adhesive cliaracteristics of the coating 
were lost. Hence in reality one of the most 
inipcortant things eras to increase the voltage ami 
quickly coat the whole article w ilh a lilui of nickel, 
transfer it to a bath in which the voltage wa.s 
toner, and let the deposition go nu unill it ivached 
the required thickness. If the article was verv 
large or irregular in shape, or was a long distance 
U'om the operation, parts of the surface would get 
cmered with second.ary compounds, and anv 
PD'feliing would cause flaking. Now', 
men that relatively rough surface was plated, it 
hticessary to put on a suflicient coat to cover 
cm/ '* "<■ lD.st a very large per- 

t" this wav, ami also a verv 
cMt ‘ VI *“ ‘■afcf't'lv polisliiiig the nickel 

rben'e t'emedy seemed to lie oliviouslv 

1 ,J“ ‘ , ft?anmg, and putting on tlie soft metal 
, '."8 i" the bath as good a finisli as 
nickel after jiolishing. Tlic 
and i ■ .^b’^thod of cleaning was aiiopted cntirelv 
or s 1 p„i ’ ttiat the cleansing of iron 

UDmi I other metals not rcmdily acted 

w electro^sis done by tlie aid 

*0 me that it should be possible 
could dc ;c f'ckel, but at tli-st the only wav I 
lieenine^a "tts by reducing the rate of deposition, 
tendency to the evolution of 
found p „ , cathode. Some years later I 
"ith c • yielded a nickel deposit 
good conned olo^ly approaching those of 

^od I cJiEa '-c metal could be rolled and drawn, : 
o^rasiw 1 malleable nickel.” It was made bv 
g single salt of nickel. I soon found, however. 


that no single salt ol nickel could be used for de- 
poaitmg mckel commercially, and no double sul- 
pha,te of mckel and potassium or any other alksdi 
could be u^d for depositing nickel. If a solu^n 
of a single salt of nickel (chloride, sulphate, 
bromide, or iodide) is electrolysed, a good deposit of 
metallic nickel is first obtained, but after a while 
the deposit becomes d.arkcr and darker in colour, 
a. tint of green on the surface 
of the cathode. When that begins, more and more 
hyarogen is evolved at the cathode until finally 
the cathode is covered with a green salt. Now the 
addition of a little sulphuric acid to the solution 
causes it to begin depositing nickel again, 
-uthough all the single nickel salts are acid to 
litmus paper, if they are elcctmlysed until the green 
deposit forms on the cathode thev become basic. 
That led to the invention of a nickel anode and a 
new .solution. 

The anode was made from grain nickel mixed 
witli the niinimuin amount of carbon, with a 
binder of tar or pitch, the whole being submitted 
to JiydrauJic pressure. If the nickel-carbon 
electrode v\ere broken up there was apparently no 
cliange in the size of the grains, although 
enormous amount of nickel had been taken out of 
t lie electrode. The only observable difierence was 
tliat l>y the use of a sharp-pointed instrument It 
could l>e cut out in a powilerud condition. If a 
large cast anode is used for some lime it will 
appear to be just the sanie size as it was originally, 
but it will boful like a piece of flexible sandstone 
E.vamincd umltr a glaas, it will be seen that the 
colloi.l.al portion has ilissolveil out and left the 
crystals. 

■J’hf solution used was nickel sulphate or 
chloride, to which boric acid liad been added. 
If an acid had been added which had a tendency 
to attack the metal to be coated, .secondary 
react iems would have been set up immediately 
on putting the electropositive metal into the 
bath. 

Dining my coimectioii with the plating business 
1 discovered tliat the presence of colloids was often' 
very hamiful in nickel sohitions, especially double 
sidpliate or chloride solutions. The presence of 
It- 1",, of gelatin in a plating solution is sufficient 
to produce a black powdery deposit and also a 
large amount of hydrogen. 

Di/Iiamoc. Originally the nlaters had a very 
small ec]uipiiient of iiatteries, and these were 
verv cheap; a fair-sized plating establishment 
could be run with about Slo or .$20, so that 
the introduction of liynamos was a very 
diflicult [iroblein as regards first cost. The 
first d\ naino I built w as used in itiy ow ii place in 
Elm Street, New \ork. It had two armatures — 
one for exciting the field magnet, and the other 
for drawing the arm. The machine had a 
lygulatcd rhco.stat consisting of (lernian silver 
wii-es wound around the legs of the table. On 
the magnet -charging armature I had thin wire 
imiil I got tlio current, down, and kept all the 
E.,M.F. for running an arc light, so that I had n 
very powerful inachino for mv purposes. As 
soon as the success of that macliine had been 
demonstrated another one was started, and that 
dynamo ran continuously until a few- years ago, 
wlien it was destroyed in a lire. later I built 
another type of single armature which was more 
eflii lent, iuit still the elliciencv tixiiii the power 
standpoint was rather poor. ' We built about 
twenty of these. I realised, however, that » 
cheaper uiachine than this was necessary for the 
plating industries. To reduce the amount ef 
work to the minimum and also the amount ef 
niaterial. the m^hine was almost entirely made 
in a lathe — cylindrical work. There were only 
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Obituary. 


JAMES HARGREAVES. 

English chemical technology has lost one, of 
its most notable personalities by the death, on 
.Vpiil ith, of Mr. .Tames Hargreave.s of Whines, 
an original member of this .Swiety. 

Borji in 18134, he roimncnced work on tlie 
recovery of sulphur from alkali wuxste in 1X50, 
and in the course of this work hecaine 
acquainted with William (iossage, who had 
been experimenting on similar lines. At tliat 
time little encouragement w.as ollered l>v 
alkali makers to continne the work, though 
many years afterw.ard3 this pioneer work was 
applieii successfully in a somewliat modilied 
form. Entering the employ of .lir. Gossage. 
Hargreaves turned his attention to the oil and 
soap industries, and succeeded in devEing a 
process tor recovering chromate.s nsed in 
filcacliiug oils and tats for soap ni.<iking. bv 
i\ hich the cost of the process wa,s very groat ly 
reduced. He also practically revolutionised 
soap making by discovering a nietliod for 
bleaching tlio brown soap in general use at lliat 
time, and was the first to prepare blue mottled 
soap. After leaving Gos.sage in 18(1.5. he hc- 
conie interested in metallurgical work, and his 
suggestion to utilise sodium nitrate in place of 
air in making steel by the Bessemer process, was 
tried at Nottingham, but tliougli the results 
were good the method proved too costly. He 
devised a method for recovering the phospliorus 
as sodium phosphate from bliist-furnace slag.s, 
obtaining ferric chloride as a by-producl, whicli 
was converted direct into the o.\ide and chlorine. 
In 1873, lie erected works at Widnes to carry 
out his proce.s.3 for tlie production of hydro- 
chloric acid by tiie action of pvrites iuirner 
gases on common salt, and this procc.ss was run 
successfully for many years, until I lie u orks 
irere taken ovc?r by the United Alkali Co. 

In conjunction witli tlie late .Mr. Tliiiiiiiis Bird, 
he invented an elcctrolc lic process for deooiii- 
posing sail., known as tlie Hargreaves-Bird pro- 
cess, After prolonged experinieni.s, .a large 
cell was eonslructed and worked continuously 
tor two ye,ars, during wliicli time the pi-odiiciioii 
was 9,1 j of that tlieoretically possilde. Later 
a plant was erected at Middlowich, wliero the 
process was carried out on a I.arge scale with 
great bucce.ss ; these works have receiilly been 


Mquired by the Electro-Bleach and By-Pro- 
ducts, Ltd. The process lias also been Lten- 
sxvely adiyted m Europe and America with 
very satisfactory resulU. 

J. M. C. PATOX. 

Mr. J M. G. I'aton. JIanaging Director of 
Messis. .Manlove, Alhott .and Co., l.td., Notting- 
ham, died on April 10th, after a sliort illns.^. 
*\lt. 1 atoii aU\a\s took a keen and active 
interest in tlie alfairs of this .Society, and 
especially of tlie Nottingliam .Section, of 
Hhicli ho wa.s ( hainiian from 1,893 to 189,5 
He also served on tJie Coimcil of the .Society 
as an Ordinary .Member from 1S99 to 1001 and 
as \ iee-l’re,<ident from 1901 to 1903. 


OTTO X. WITT. , 

Otto Nikolaus Witt w.as born in I’etrograd on 
March .Ihst, 1853. He studied chemistry at 
““ . I’olytechnikiim and graduated at 

/.iirich University. After .spending some years 
m ironworks in Germany and in calico print- 
works in Swil/.erlaiid, ho came to lingland 
where lie was engaged at the work.s of Williams, 
Jlioriias. and Dower, Brentford. Later he 
returned to Germany to work at the dvestulX 
factory of L. Cassella iiiid Co., and in 1894 he 
w as appointed I’TOfe-ssOT of Chemical Teehnologv 
at ( liarlottenburg. 

From the year 1.870 onwards, Witt contri- 
biiteii largely lo our knowledge of the dyestuffs. 
He was one of tile first lo attempt a correiation 
ot the colour and other properties of dve, stuffs 
with tlieir constitution, ami it was lie who 
sliowed that tlie tinctorial properties of certain 
.aromalic compounds depend upon the presence 
liotli of a oluomoplior and of a salt-forming 
group, and tliat the tinctorial power of a dve- 
Stuir inrrea.ses witli the number of diroifio- 
phoftc groups present. Among the azo dve- 
stulls ids work included the preparation ' of 
iTirysoidine and tile tropiioliiis. In the aziue 
.series, he discovered tlie enrhodines and 
eiirhoilol.s. and prepared a number of new 
salranines and higher iiidulines. In 1881 he 
discovered the iiidoplienols ami also prepared 
their leuoo compounds. 

Witt was one of the foremost German techno- 
logisls. and acted as President of the Inter- 
national Congress of Applied (diemislry held in 
Berlin in lUUtl. He was an original member o£ 
ttiis Society. Ho died suddenly on Jiarch 3ord. 


Journal and Patent Literature. 

obtiimcd by post by rcinittina as follows:— 

<Joinptrolior of tliu Patent Otflee. Soutlurnpton UniWings, Ghanccry I,ane. london WC 
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• i fr. 05 c. each, as follows: Patents ilated l‘>02 to 1907 inclusive, Bclin ct Clc., 56. Rue Ferou 8. Paris (Ra', 
latciits from 1908 to date, L’lmprimerie Rationale, 87, Rue Viosllo du leinplc, Paris. ‘ 
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Patknts, 

HawaT* 1 sfporafor. E. Kdpke, Honolulu, 
H Q p cMisignor to Kopke Clarilier 

aoS bf- " 

PPk, Dec, 8, 1911. 


Co,. Ltd. 
Dec. 1, 1914. Dale of 


elariflcatiim 

j tratihcation, cross-currents convergii 


of 

converging 


; towaiais tlio di.sehargo, which would tend to dis- 
I turb tlio establislieii strata, are prevented by 
placing a periiiealile partition (perforated plate 
w'ire netliiig, cloth) within the rotor in the path of 
the overtlow therefrom and adjacent to the dis- 
charge opening, whereby the disehaige is broken 
up into a mullitiide of small jets spre.ad over a 
considoralile area, I ho direction of the flow of 
liquid through the .screen being preferably opposite 
to the direction of the centrifugal force. — J. F, B 
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[April 30 , 


Cenlrijugal sevaraior. E. K6pk(», Honolulu, 
Hawaii. U.S. Pat. 1,119,176, D«c. 1, 1914. 
Date of appl., June 21, 1912. 

The rotating bowl, constituting an imperforate 
stratifying chamber, is provided near the bottom 
with an annular guide plate, preferably inclined 
do^wards, and forming an antechamber into 
which the crude liquid is first introduced. The 
periphery of the guide plate extends near the wall 
of the bowl, so that the liquid issuing from beneath 
it enters the stratifying cliamber at a level well 
below the surface of the body of liquid nndei^oing 
stratification. The space bet>Yeen the guide plate 
and the floor of the drum is enclosed by a perforated 
screen, whereby the liquid passing beneath the 
guide-plate is broken up into a number of small 
streams. The clarified liq^iid may be discharged 
over the overhanging lip of the howl or by means of 
an adjustable scoop, — -J. F. B. 

SepaTulinij soli^ds jroin liquids ; Ceuinfu{fal machine 

fof . Jahn \ind Co. Fr. Pat. 471,531, 

April 30, 1914. Under Int. Conv., May 3, 1913, 
and April 8, 1914. 

See U.S. Pat. 1,124,907 of 1915 ; thisX. 1915. 264. 
The telescopic outlet tubes are so adjusted that the 
solids are discharged by the action of the pressure 
in the drum without the use of conveyors. — W.IT.(\ 


Disintegrators ; Process and means ior inoronc- 

the oidvut of . G. PoJysius. Fr 

471,675, April 7, 1914. Under Int. ’cmt ' 
AprU 9, 1913. ^ 


To increase the output of disintegrators tho. 
particles which are too large to pass through th 
sieves are collected by hook-shaped projections on 
the interior surface of the drum, and are farrieJ 
round and returned to the sphere of action of the 
beaters when the projections reach the lowest nniv,*. 
of their path.— H. C. ^ 


Filtering apparatus. M. Deacon and W. Goi'p 
L ondon. U.S. Pat. 1,130,382, March 2 
Date of appl., Dec. 3, 1912. 

See Eng. Pat. 29,301 of 1911 ; this X, 1013 ^ 221. 

Furruicc iuhes or chambers; Manufacture of^ 

B. P. Pictet, Walsall. U.S. Pat. l,Uo.533*^ 
Mai'ch 2, 1915. Date of appl., July 30, IQlh ^ 
See Eng. Pat. 15,370 of 1913 ; this X, 19U. 819. 


Dust from air or vapour ; Apparatus for extracting 

. .T. Herbing, Halle. Germany. U.S, Pat 

1.130,596, .March 2, 1915. Date of anTil * 
Oct. 3, 1913. ' 

See Eng. Pat. 20,700 of 1913 ; this X, 1914, 408. 


FiUration : Process and apparatus for . Soo« 

des Etablissements Daubron. Second .Addition, 
dated Julv 17, 1913, to Fr. Pat. 437.014. Feb. 22, 
1911 (this J., 1912, 524). 

The filter cloth is covereil with coarse canvas, so 
that when the filter is cleaned by revoising the 
current, the rubbing of the canvas against the 
Alter cloth assists in the discharge of tlie deposit. 

— W. H. C. 


Filtration; Apparatus ior . C. Butters and 

Co., Ltd. Yv. Pat.' 472,015, May 9, 1014. 

Under Int. Conv,, Aug. 13, 1913. 

The bag of filter cloth which surrounds the frame 
of a suction filter is left open at the bottom, the 
ends hanging down below the lower part of the 
frame, so that when the filter is under suction, they 
are drawn together, and^ close the bag. Wheii 
water is admitted to the interior of the frame to 
discharge the oake, the lower ends of the bag open 
and allow the pressure wthin and without the 
frame to be equalised. — W. 11. C. 

Filtration; Process and apparatus for . C. 

Butter's. Fr. Pat. 472,017, May 9, 1914. Under 

Int. Conv., June 18, 1913. 

A RAPID current of the liquid or mud to be 
filtered is caused to flow over the surface of hori- 
zontal suction filters mounted on a frame, so that 
the formation of the cake is a.s.sisted by the ac-tion 
of gravity. To aerate the mud, it is supplied 
faster than the filters can receive it. and the 
portion which overflows is re-circulated. When 
the cake is sufficiently thick it is washed, and the 
filters are tilted to discharge the cakes. — W. H. C. 

Mixing and disintegrating apparatus. J. Wolters- 
dorf. Ft. Pat. 471,661. March 31, 1914. 

An axial shaft passing through a horizontal 
cylindrical casing cames at the ends two oppositely 
threaded screw conveyors and, in the middle, a 
series of beater arms projecting into the spaces 
between flat or wedge-shaped teeth fixed to the 
inner wall of the casing. Material fed into the 
casing is delivered by the conveyor screws to the 
beaters of the disintegrator, and the mixed product 
is discharged through a door on the lower side of 
the casing controlled by a spring. — W. H. C. 


Liquids from solids ; Apparatus for^ and method of 

expressing . J. J. Berrigan, Orange, N.J., 

Assignor to H. R. Worthington. U.S. Pats. 
1,130,701 and 1.130,879, March 9, 1915. Date*)? 
of appl., Aug. 22, 1911, and July 8, 1913. 

See Eng. Pat. 18,584 of 1912 ; this J., 1913, 933. 

Drying objects formed of plastic masses ; Method 

of . 0. Eberhard. Ileidenau. Germauy. 

U.S. Pat. 1.131.047, March 9, 1915. Date of 
appl., Aug. 8, 1912. 

See Fr. Pat. 455,959 of 1913 ; this J., 1913, 933. 

Ccnlrifugal separator. U.S. Pat. 1,119,175 See 
\VU. 


IIA.— FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal and petroleum ; .S’owe relations i>i origin 

beltceen . D. White. U.S. Geol. Survey. 

J. Washington Acad. Sci., 1915, 5, 189- 212- 
From a consideration of the specific gravities 
of the oils, and the various degrees of regional 
alteration exhibited by the mother rocks and 
associated carbonaceous deposits, of ililferent 
geological formations and regions in the Kastern 
United States, it is concluded that pctiolenm 
results from the gcodynamic alteration of certain 
types of organic debris deposited in sedinieataU 
strata. The types of oils produced are probably 
governed by the composition of the original organic 
deposits, and the rank of the oils witliiir eaefl 
type by the stage to which the natural distillatio 
ha^ progressed. Oils of the, lowest rank of 
type usually occur in those regions and forniatio^ 
in which the carbonaceous deposits are least ’ 
and oils of the highest rank in regions wliere t ^ 
carbonaceous deposits are of corrcspouaiog s 
high rank, the effect of progressive 
dynamic alteration being marked by a of 

tion of hydrogen in the oils and a conceritratio 
carbon in the residual debris (coal, 
shale, etc.). The sporadic occurrence of 
ally light oils in poob of lower rank is 
due to filtration, or to migration from under j 
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formations of more advanced alteration. In 
general, at a given point, the oils found in successive 
underlying formations, or stratigraphically lower 
sands in th® same formation, are progressively 
liigher in rank. Engler’s principle— that the 
increase in sp. gr. of the oil is inverse to the strati- 
graphical depth of the well — thus corresponds to 
Hilt’s law with regard to the increasing carbonisa- 
tion of coals with depth. In regions where the 
progressive removal of volatile substances from 
the organic deposits in any formation has passed 
a certain point, marked in most provinces by 
65 to 70% of fixed carbon (pure coal basis) in 
the associated or overlying coals, commercial oil 
pools are not present in that formation or in any 
other formatibns normally underlying it, although 
commercial gas pools may occur in a boi'dcr zone 
of liigiiar carbonisation. The approximate car- 
bonisation limits of the rocks containing or over- 
hang oil pools may vary somewhat in different 
provinces according to the characters of the original 
organic debris, the circumstances attending its 
deposition, and the geological stnicture. Wherever 
the regional alteration of the carbonaceous residues 
passes the point marked by 65— 70<‘o of fixed 
carbon, the light distillates appear, in general, to 
be gases at rock temperatures. Occluded oils 
mav, in some cases, have escaped volatilisation. 

— W. E. F. P. 


Cahrimeiry ; Combustion , und the hcala oj 

combustion of sucrose, benzoic acid, and naph- 
thakne. TI. C. Dickinson. Scientific Papei-s of 
Bureau of Standards, U.S.A., No. 230, July 10, 
1914. Bull. Bureau Standards, 1911, 11, ISO- - 
257. 

The sources of error in bomb calorimetry can bo 
avoided or reduced to a negligible quantity by oar«! 
in the design, construction, and use of the calori- 
metcr. The cooling corrections for a properly 
designed calorimeter nuay be made with au 
accuracy of about 1 part in 10,000 of the total 
amount of heat measured. Determijiations of 
the heat of combustion of naphthalene gave 
9022 f 2 calories per grni. weighed in air, with a 
maximum deviation of about Sin 10,000 for groups 
of observations upon the same sample, and about 
the same maximum deviation of different gro\ips of 
observations from the mean of all, regardless of the 
sample. Benzoic acid gave 6320 ± I calories (20‘) 
per grin, weighed in air, with a maximum deviation 
of about 1 in 1000 for the earlier experiments and 
0 in 10,000 for the later ones. Sucrose gave 3019 r 2 
calories (20°) per grm. weighed in air, with a mean 
deviation of about 3 in 10,000. Benzoic acid is 
regarded as the most desirable substance tor a 
combublion standard as indicated by the agreement 
netween the results of different observers. Xaph- 
tnalene is very reliable and convenient although it 
requires care in handling. Sucrose is not so satis- 
actery as benzoic acid because of its lower heat of 
omhustion, its frequent failure to ignite, and the 
o^er precision of the results obtained. — E. R. A. 

flame ; Comhuslion hi the inner cone of Ihc 
~ "• L. Ubbelohde anti O. Doimner. J. 
hasbeleucht., 1914, 57 , 757—765, 781—787, 

729'7-1o' 27, Ref., 

Vann^ ® observation that the presence of water 
^ocessary for the explosion of mixture's 
oionoxide and oxygen is confirmed. The 
accelerating effect is obtained witli 
in the case of mixtures of carbon 
air. In experiments with a carbon 
fished^ f ^ equilibrium was not cstab- 

point immediately over the inner 
trimolecular reaction, 
To,_^COj, was greater at the surface of the 


• cone, than m the legion outside tiie cone. 

, iiy the use of platinum gauze or an incandescenco 
: combustion can be accelerated so that 

equilibrium is attained. The temperature of a 
‘ carbon monoxide-air flame measured thermo* 

^ electrically is lower than the theoretical tempera- 
ture calculated from calorimetric data, so that in 
practice a mixture of carbon monoxide and hydro- 
gen, though less efficient theoretically, will give 
a higher name temperature than carbon monoxide 
alone. Experiments were also made with flames 
of air with hydrogen, methane, acetylene, and 
"^btmg gas, re.spectively, and in no case was 
the dissociation equilibrium attained. — A. S. 

Oases ; Separatwn of by fractional distillation 

in a vacuum at low iemperaiures. G. A. Burrell 
and I. \V. Robertson. J. Ind. Eng. Chem., 
1915, 7, 209—210. 

A RESUME of the authors’ work on the subject 
(see also this .T., 1911, SOS ; 1915, 17, 267). in 
tlie case of mi.xture.s of paraffin hydrocarbons, thc- 
melhane is distilled at the temperature of liquid 
air, ethane at not above — 140° C., propane at not 
above — 120 ' 0., and butanes at not above — 95® Ch 
From mixtures of olefines ethylene is distilled 
at not above — 140® 0. and propylene at not 
above — 120’ C. When paraffins and olefines are 
botli present, ethane and ethylene, and propane 
and propylene arc removed together, and the pro- 
portion of eacli in tlie mixture is determined by 
combiustion. Benzene sapour in air or gaseous- 
mixtures such as coal gas may be distilled at the 
temperature of liquul carbon dioxide ( — 78® 0.), 
after removing the other constituents at lower 
temperatures, and its amount estimated from its 
pressiu'c. Gasoline vapour in air is determined 
at the temperature of liquid air. \\’ater vapour in 
air can be determined at —78® C. The distillates 
must be rcfractionated several times to obtain pure 
fractious. — A. S, 

Gases ; A rapid method of fraciionating at lour 

temperatures. G. A. Burrell and I. W. Robertson. 
J. Ind. Eng. Chem., 1915, 7, 210—211. 

'I'liK gaseous mixture is fractionated at pro- 
gressively incivasing temperatures, then the fii'st 
distillate isi'cfractionated at tl\e lowest temperature- 
\isod, tlic second fraction added to the residue 
and fractionated at a somewhat higher temperature, 
and so on, the essential difference from the original 
method (see procotling abstract) being that the- 
successive fractions arc added to the residue in 
the liquefying bulb instead of each fraction 
separately being redistilled several times. — A. S. 

(ias<*l\ne and aromalic hydrocarbons ; .Yew process 

of obtainhuj from crude peirotemn. Oil, 

Faint, and Drug Rep., March 8, 1915. 

The Secretary of the Interior Dept., L^.S.A., has 
given some general ilctails of RittmaiFs prewess of 
obtaining gasoline, benzol, and toluol from petro- 
leum, wliich is about to be patented in the name 
of the United States. The preicess differs from 
that of Burton (this J., 1914. 911), in that the 
vaporistHl oil is pa.s.sctl downwards through an ii-on 
tube in which it is lieated under pressure, and 
tJien tlirough a condenser from winch the liquefied 
products ai*c wilhdravMi. Fur the production of 
g.asoline the oil vapours are heated to 450® C. 
and upwarels under a pressure of 90 lb. per sq, in., 
whilst for the praduction of benzol and toluol a 
teinperatiu-e of 500® C. and pressure of 100 lb. per 
sq. in. are requmed. The greater the proportion 
of gasi'S in the tube the liigher is the yield of liquid 
products. In laboratory experiments about 80% 
of a heavy oil residue was utilised, and by repeated 
pass^e through the tube yielded about 8% of 
gasoline. A single passage of tbe oil through the 
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' CAprn 39, 19,5 


tube yielded about 6 % of aromatic hydrocarbons, 
and it is anticipated that in the commercial process 
the yield will be 6 to 10 times greater than the 
quantity obtained from coal tar. It is stated that 
the objectionable odour of the gasoline made by 
Burton’s piocess has been oliniinated, and that 
the product is now a practicable substitute for 
petrol. — C. A. M. 

Gasoline and l^eroscne from heavier h^/drocarhoiis ; 

Pre^mration of . B. T. Brooks, 11. F. Bacon, 

F. W. Padgett, and 1. W. liumplirey. J. Ind. 

Eng. Chem., 1915, 7. ISO— 185. 

Vakious patented processes for (lie (‘racking of 
petroleum are reviewed briefly, and, in connection 
with the proposed use of nickel as catalyst, atten- 
tion is called to the ^^•ol•k of Ostiomisslenski and 
Bujanadse (this T., 1910, 082) who found that 
Bussian crude petioleum heated at 000“ — 

700'’ C. in presence of nickel was converted entirely 
into coke (40%) and gas, llic latter consisting of 
hydrogen (72 — 75%) and saturated hy(Ux)carbons. 
In the authoi's’ e>:perimonts kerosene and solar oil 
vapours were passed, at atmospheric pressure, 
through an iron tube filled \vith a contact substance 
and heated to 500® — 550® C. : the olefine content 
of the gasoline fractions obtained with burnt clay, 
carbon, iron, or copper as contact substance wa.s 
25 — 30%, but with nickel it was 48%. Burton’s 
claim (t.S. Pat, 1,019,007; this .T., 191,% 414) 
that in cracking petroleum uiider pressure olefines 
arc not produced if the pressure-controlling valve 
is placed beyond the condenser instead of between 
the condenser and the still, could not be confirmed. 
The olefine content is diminished bv increasing the 
pressure, and in Baron and Clark s process (U.S. 
Pat, 1,101,482 5 this J., 1914, 824) the use of 100— 
300 lb. pressure per sq. in. is claimed. In 
experiments with Oklahoma crude petroleum 
from which the gas<flinc and kero.sene had 
been removed, the yield of gasoline distilling 
below 150° C. increased with rise of pressure 
to a maximum of about 38% at 280 lb. per 
sq. in. pressure, and then slowly dimini.shcd, 
\mlst the refining loss on treatment with con- 
centrated sulphuric acid diminished as the pressure 
was increased up to about 200 lb. per sq. in. and 
then remained practically constant. According to 
Bacon, Brooks, and Clark (U S. Pat. 1,131,309), 
within certain limits the cracking elTect is approxi- 
mately proportional to the heating surface in 
contact with the oil, and the amount of (.'oke 
deposited on vertical heating surfaces is only from 
one-third to one-fifth of that deposited on an 
ordinary still bottom. The fraction of b. pt. 
200® — 250“ C. obtained by cracking at 100 lb. 
pressure Oklahoma petroleum from which the 
gasoline and kerosene had been removed, showed 
an optical activity of +0-36® on the saccharimeter 
scale in a 400-mm. tube the corresponding 
fraction from the original oil had an activity of ' 
in a 200-mm. lube. The ga.soline obtained by 
cracking at 100 lb. pressure contained aromatic 
hydrocarbons : benzene, toluene, and xylene w’ere 
identified by the formation of I.3-dinilrubenzcne, 
2.4-diiiitrotoluene, and 2.4.0-trinitro-»i-xylene res- 
pectively. It is suggested that the aromatic hydro- 
carbons are formed from petroleum liydrocarlx»ns 
containing the phenyl group, derived probably 
from protein substances. Only small quantities 
of naphthenes were present in the gasoline, the pre- : 
dominating constituents being normal paraffin ^ 
hydrocarbons. — A. S. 

Petroleum ; Analytical distillation of . W. F, 

Bittman and E. W. Bean. J. Ind. Eng. Chem., 
1015, 7, 185—195. 

The authors give the results of a comparison made 
in the U.S. Bureau of Alines of different methods 


I 


of distiHiiig petroleum for analytical purposp 
The methods selected were that of Allen and 
(this j.. 1912. 18), in which the entire surfareofth 
distilling flask is heated electrically so that n 
condensation occurs in the vapour Space of 
flask ; the Engler-Ubbelohde methoc}, in whkh 
there is a moderate amount of condensation in 
distilling fljisk, and the Hempel methorl, using a 
flask with the fractionating column made in onp 
piece with the bulb tDean and Bateman, Bull, n*) 
Forest Service, U.S. T)ept. Agric.); aluminmi 
; beads were found more satisfactory than glass ones 
for filling the column. The detailed results are 
given in tables and diagrams. A inucli hi'^hpp 
degree of fraet ionation w as obtained by the Ilompel 
method than by either of the others, and tho 
^ method of Allen and Jacobs was the least efficient 
A single distillation with a ITcmpel coluinn was 
more elficient than two successive distillations 
by tlie Engler-Ubbelohde method. The degree 
of separaiioji increased with rise of tempera- 
ture, and the amount of this increase coulcl be 
. ascertained roughly by determination of the 
specific gravities of the fractions. Even the 
Ilempel ineUiod, however, gave but a low degree 
of separation, for on redistiilation only about 
55%) of a given fraction came over within the 
original temperature limits ; for tlie Engkr- 
Ubbelohde and Allen and Jacobs’ methods the 
corresponding figures were 25 and 14% respcctivelv. 

~A.S.' 

Petroleum residuum; Variations of the physical 

characterisiics of a iciih increasing per- 

centayes of (/rahomite. H. Kossbacher. J. ind. 
Eng. Chem., 1915, 7, 205—206. 

The effects produced on the pliysical proi)erties 
of a Mexican petroleum residuum by addition of 
up to 30% of grahamite are shown in a table and 
diagrams. The relation between the meltijig point 
au(l the percentage of grahamite in the mixture was 
practically linear. The mixtures were tested with 
a peneli*(!>meler at different temperatures: the 
temperature-penetration curves all showed a 
. ten(ioncy to flatten cjut far below the melting 
point, indicating that too much rclif^nce should 
not be placed upon the melting point or upon the 
penetration at one particular temperature in 
ju(lging the value of an asphaltic materia!.^ The 
temperature-penetration curve of the mixture 
containing 15%) of grahamite corresponded clnselv 
with that of the residue left when the original 
petroleum residuum was subjected to a 20-hoiir 
evaporation test at 485® F. (252® C.). — A.S. 

Trinidud asphalt. C. Bichardson. .1. Piivs. Chem., 
1915, 19, 241—249. 

The oil sands occurring at different depths in the 
locality of the mud spring in the island of Trinidad 
: contain a highly asphaltic petroleum, which, upon 
' meeting tin; line silica and clay mud of tlie 
is emulsified by the action of the natural gas und 
high pressures, forming the so-called “ soft P^ten. 
The natural gas contains, in addition to 
carbons, as much as 33%) and ^ 

The “soft pitch” also slowly ata- 

gradually hardens, the process being possibfy^^ .^ 
lysed by adsorbed ferrous sulphate. The , r, 
mate composition of the crude asphalt, vn 
^ remarkably homogeneous, is: 

; 29-0%,, bitumen soluble in cold carbon P 
■ 39-0 bitumen adsorbed and on 

disperse mineral matter 0-3%, mineral 
i ^nition with tricalcium phosphate ,.2%, 

i 1909, 4 19 ) 27 -2 %o, water of hydration of cia> ^ 

I The water obtained from the 
! contains about 20 grms. of salts endiw^ 

1 sodium, ferrous, and ammonium Viorat^ 

! chloride, and small amounts of iodides a 
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The matter obtained on ignition consists 

of impalpahly fine silica, clay, and the non- volatile 
salt residue. The preparation from the asphalt, 
bi- means of carhon bisulphide and other organic 
solvents, of a bitumen free from mineral matter is 
rendered difficult by the presence of collodiol 
niaterial, consisting mainly of bitumen adsorbed 
1)V cl.ay and other mineral matter in a state of high 
dispeision ; about one-half of the bitumen is 
soluble iu naphtha of 8,<i° B. (sp. gr. 0 (i21), and 
this portion is not adsorbed. The crude asphalt 
thus consists of “ a suspension of relatively large 
size mineral particles in an extremely viscous 
medium, together with highly dispersed miner.-il 
matter in colloid form, intimately mixed uitli 
an emulsion of a therm.al water with the l)itumen 
present." A very similar product results wlicn a 
crude Bermudez asphalt, practically free from 
mineral matter, is softened below '100= C. and 
eraulsiried with a paste of colloidal clay and water. 
The presence of suspensoid and disper.doid material 
iaasph.slt enhances the surface energy and viscosity 
and lessens the ductility and .susceptihilily to 
change of tempcr.ature ; tlie effect of an added 
mineral dust, though of the same nature, is far 
less than that of the iiighly dispeis;ed colloids 
which are present iu Trinidad asplialt.— J. It. 

Mfltinn point of paraffin waxes; Apparatus for 

ieiermininr) the . F. If. Small. J. Amer. 

Leather Chem. Assoc., 1915, 10, Ml — MO. 


placed in a current of hot gas, and then pass through 
a shoot into a larger drum revolving more slowly 
in which one side only is subjected to 

drum w'f f'*’ this large 


,oM-oi:eiis ; Gas-fired . Simon-Carves Bye- 

Product Coke Oven Construct ion and Working 
Co., Ltd., and J. JI. Brown, .Manchester. Eng. 
Pat. 29,307, Dec. 20, 1913. ^ 


I\- a coke-oven adapted to be flreii eitherTwith 
rich or poor gas, comluistion flues exlctiding longi- 
tuamaih' hoxween the coking chambers, C, are fed 



A NARROW graduated glass tube, closed l>elow by a 
cork, i.s fused at its upper end to a wiiler tulie p'ro- 
vided with a loosely-fitting plunger and eonlaining 
the shaved wax, on whieh rests a (veight. Th'e 
whole is immersed in a batli of watm- u liii-li is 
heated gradually, the temperature l)eing kept 
const, int tor 7 iiiimites after each degree rise. 
Tlie amount of melted svax uiiich colleets in tin- 
narrow gr.udn.atod tube is noted .after each degree 
rise of temperature, the plunger being slightly raised 
aud lowered to facilitate the flowing of tlie'mclted 
wax. The temperature at wiiieli .50'>„ of tlie w.ux 
IS melted corresponds to the inching point as 
Rsualiy determined.— T. C. 


I'M! putp or the, like ; Apparntvs for hcaliiuj . 

rile Int(=rnalional Nitrogen and Power Co., Ltd., 
imca.s, l.ondon, Eng. 

Pat, .lSI.i, March 7, 19M. 

In- carrying out the proce.ss dcserilied m Eiig. Pat. 
10,3.0 ot 1!I12 (this .T., lilUt. 590). tlie peat is 
t dL 11 through tulies passing longi- 

cmli'Ci Ihrongli horizontal water .-vlindem 
cylimlrieal I, oilers arranged 
easel T*”' are liealed l.v liot 

fnll througli iniernal t nl.es and e'merge 

a clmruber enclosing tlie wliole apparatus. 

— W. F. F. 

Cosl-iMsJm, apparatus. K. C. Burks and N. 

Thill I’at. 1.132.133. 

* rii lb, 191 ;,. appl., July 3, 1914. 

Ptovidwf wlfn^l P-i®'-';! tlirougli a seltling tank 
inlet c-han.l.i ' P-irtition.s foi-imiig a pair of 
The wasli , f”’ wlueli is a tortuous irmigli. 

into eaci if *'»' ‘»'>h 
hicniid i 'I ch.ambers and iido t he ( i-ougli. 

levels till 'f '‘‘''‘’h'ed ‘h« t«nk at variable 

vets through a stand-pipe.— W. F. F. 

Coal Carbonisation of . B. Oratz. 

containing a carbonaceous binding 
«'-olvilTr„,r*"'^ i»«Pi™t coking in a 
fc mum or series of superposed drums 


with rioh gas fi^om channels along their base, and 
with nir from one sot of regenerators, F, G, through 
the ducts, II, h, 1), the ilow l>{'ing regulated by 
the fireclay plug, Hi. Poor gas may be supplied 
througli the regenerator, F, to ducts, D, under 
one coking i hami»er, the corresponding ducts under 
tin,' n«'xt clianiber l^eing still supplied with air from 
tile regenerator, G ; botli sets of ducts open into 
each couibuslion lUio, The comlnistion products 
pas.s througli botli rcireiierators, F. G, of the other 
set, so lliat the u.sual reversal mav take place. 

— W F. F. 

Coke : RcmovMc (irafe for furnaces for ike 

confiiuuMt-'i prodaHioa of . \V. Schwarz, 

Ger. l\it, 2S0,0.'S.*), Uot. 1, 1013. 

Till-: grille burs, with pointed ends, are arranged 
symuietrit'ally around tiis.* periphery of the furnace, 
and are tixed. c.'/.. in set.s of three, to spindles pro- 
viiiokl with sri\*w tliread-s. Facli spindle works 
in a thread on the inside of a cog-wheel, and the 
whole of the cog-wlu“(ds may be operated sLmul* 
tauoously by a large toolhcd wheel, whereby the 
bars aiv niovi'd into or w ithdrawn from the furnace 
in a radial direcliou. — A. S. 

lichrls for carmmisith/ coal or (he like ; Mechanism 

for ch((r<iini hoi'iz<>nliil or inclined . A, 

-McO. Duckiiaiu, Ashtead, Suri'in'. Eng. Fat. 
FbOod, June 1), lOU. 

Ix apparatus having a plunger reciprocating over 
a coal siioot in front of the retort, a sleeve moves 
alu'iul of the plunger to oncloso a core of fuel and 
prevent jamming. — \V. F. F. 

Coal gas retort chambers and the like ; Heating — — . 
\. G, (rla.'gow, Hiclunond, Va., U.S.A. From 
J. M. Knsl»v, Philadelphia, Fa., U.S.A. Eng. 
Fat. 22,425,' Nov. 12, lUM. 

Tuk chamber is hcateil by producer gas, generated 
by pa.ssiiig air through a burning bed of fuel, the 
production of clinker lieing prevented by passing 
,a n'gulabHl supply of steam through the fire. 
The temperatuiH.5 of tlio chamber is controlled by 
addit^' an incoinbustiblo diluent, c.j/., the products 
of combustion, tu the burning producer gas. 

—W. F, F. 
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Ga^ furnaces ; Process and apparatus for healing } 

either hp producer gas or lighting gas, 1 

R. Geipert. Fr. Pat. 471,644, Mar. 20, 1914. i 
Under Int. Conv., April 14 and Nov. 1, 1913. 
During the use of lighting gas in gas furnaces ! 
which may be heated alternatively by pixiducer 
gas or lighting gas, the producer is kept hoi by the 
production of a sm.aU quantity of gas wluch is 
burnt with the lighting gas. The producer may ' 
be connected to the furnace by a perinanentiy open 
conduit for this puiposc. and by others which are 
temporarily closed. To .'\void the passage of large i 
quantitie.s of producer gas to the furnace during 
cleaning, the lighting and pro«{uccr gas conduits 
may be partially closed. The lighting gas may be 
ptujsed through tlie incandescent fuel in the pro- 
ducer to destroy tlie illuminants. — AV. F. F. 

Gas producers [; Ash-d’fschorging device for 1. 

Q. Moore, Glasgow, and The Dowson and Mason 
Gas Plant Oo.. Ltd., ^Manchester. Kni;. Pat. 
2649, Feb. 2, 1014. 


diluent fqr the purpose of increasing the yield nf 
ammonia, and the process is conducted at such a 
high ten^perature that the gas introduced bunw 
continuously, and thus maintains the temperatua 
of the reaction zone. The process may be applied 
to retort furnace installations heated by producer 
gas, in which case the gas, consisting chiellv pt 
hydrogen, produced during the last stage of'dis. 
tillation, is led off separately and introduced into* 
the gas iJioducer. — A. S. 

Gas ; Production of from finely divided iuph 

F. Olau-ss. Ger. Pat. 279,691, Nov. 2, 1913. 

A TART or the whole of the gas produced is passed 
again into the retorts, and the heat reqiiiT-ed fop 
gas production is supplied by heating the g;’s out- 
.•^ide the retorls, by heating the retorts externaJly 
by burning part of tbc gas within the retorts, or 
by inci'easing the pressure in the retorts, Tlie 
fuel is introduced into the retorts along with the 
portion of the gas which is returned. — A. S. 


A DEVICE whereby any accnmulation of ash at 
either the ends or tiie middle of producers— tlie 
type which, in sectional plan, are considerably 
greater in length than in width (Eng. Pat. 2vS,0.54 
of 1908) — may be dischaiged from the ash table 
into a hopper without interfering with the other 
parts. Above the ash table is an oscillating shjift 
carrying a plate made in sections and depending 
towards the table. One or more of the sections ' 
are hinged to the shaft and the ol bet's to sleeves on 
the shaft. — E. R. A. 

Produccr’gas ; }fanHfacture of . L. E. ITiit. 

Pittsburgh, Pa. U.S. Pat.U30.512, March 2, 

1915, Date of appb, Feb. 25, 1913. 

Oil is sprayed into a combustion chamber by 
means of steam, ami the comlmstion products pass 
tlux)ugh a contracted passage into an ex|>ansioii 
chamber, and then if required thivuigh anr,;h<?r 
contracted passage to a second expansion chand'cr, 
the total expansion being at. least five-fold. The . 
gas next passes through a relatively narrow passage 
in contact with incandescent cartxm on the walls, 
and then steam is injected into it. — W. P. F. 

Producer for hoi gas. E. Fleischer. Fr. Pat. 

471,341, Apr. 25, 1914. Under Int. Conv., 

Sept. 19, 1913. 

The process for the production of hot ga.s from , 
non-bitumiuous fuel described in Fr. Pat. 422.699 
(this J., 1911, 529) is modified for use with bitu- 
minous fuel. The producer chamber is formed of 
three superposed compartments of tlie shape of 
inverted cones. The hot producer gas is with- 
drawn from the lowest compartment, luit a small 
part is allowed to pass upwards thiongh the inter- 
mediate zone containing fuel almost completely 
coked. Secondary air is supplied to the upper 
part of this zone, and the burning gas passes 
upwards through the upper compartment and 
carbonises the raw' fuel, the gaseous pioducts being 
drawn off at the top. — ^V. F. F. 

Gas-producer: EleciricaUg healed^ . <•. Cou- 

tagne. Fr. Pat. 47l'.532, July 15, 191:!. 

Am, or a mixture of air and steam, is passed 
through a mass of coal in a vertical retort, the coal 
being heated by an electric current passing between 
two electrodes, one of which is tubular an<l forms 
part, of the wall of the retort, whilst the other is 
a central rod adjustable vertically to vary the 
current. — W. F. F. 


O' as 


: Process and apparatus for purifying [fUterinn] 
— . IT. V. Smith. Fr. Pat. 472,306, May 16 
1914. ^ ' 


To roiiiove tar and the like, the gas is passed 
through a iliaphragm of glass wool at sucli a speed 
that the fibres are electrified. The very small 
particles are attracted to the fibres, or are’ earned 
tliroiigh and coale.sce into larger drops, being then 
ixunovcd by another filter. Large particles wliich 
are retained are removed bv the gas stream on 
reversing tlie diaphragm. — \V, F. F. 


Moior fuel: Production of . \V. A. rfall, 

New York. Eng. Pat. 2948, Feb. 4, 1914. 
Heavv hydrocarbon nil is cracked at about 000® C. 
till about 25% is converted into gag, cionipoBed 
mainly of hydrocarbons of the ethylene series. 
Tile gases are mixed with alcohol vapour and the 
mixture is liquefied under pressure. — W. F. F. 


Petrotcum oils; Apparatus for disiilling . 

J. R. Moore. Whiting, Ind.. Assignor to Sta.Tidard 
Oil Co., Uhicago, 111. U.S. Pat. 1,130,318, 
Man'll 2, 1015. Date of appb, Oct. 19, 1914. 

A LONG, inclined, air-cooled pipe extends upwards 
from the still to the lower end of a condenser, the 
upper end of ivhich is connected to a second con- 
denser by a pipe extending dowmwards. A valvcd 
by-pass connects the two vapour pipes. — W. F. F. 


Petroleum ; Fractional condenser for separating 

hydrocarbons in distilling . J. W. Van Dyke 

and W. M. Irish, Assignors to The Atlantic 
Refining Co.. Philadelphia, Pa. U.S. Pat 
1.130.862. March 9, 1915. Date of appL 

April 18, 1911. 

The liydrucarbon vapours pass through vfrtical 
pipes which extend from the top of a chamber to 
an annular header, and are cooled by air which 
passes in regulated amount through a surrounding 
ca.sing. Means may be provided for coustrLting 
the pipes and for relieving pressure. — W. F. F. 


Liquid fuel ; Process of making . C. U. ^ 

Last 8t. I^iiis, UK TJ.S. Pat. L131.Sf 
March 16, 1915. Date of apph, Dec. 29. 191J 
A MIXTURE of keTOsene and benzol is vaporised ^ 
a retort by superheated steam, the heavier 
are removed by two successive fractional con- 
densations, and the remaining gas is condensed. 


Gas producers ; Process for increasing the total Mineral oils ; Process and apparatus for 

output and yield of ammonia of . H. , menl of . C. Cmvard. Fr. Pat. 

Koppers. Ger. Pat. 279,550, Sept. 20, 1913. ] May 14, 1914. 

\ COMBUSTIBLE gas (hydrogen, producer gas) is | In the decolorisation of mineral oils, cspecialiy ^^ 
ased, together with a mixture of steam and air, as ' the production of vaseline, by filtration throve 
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finely divided argillaceous earth or animal charcoal i 
in a'steam-jacketed vessel, filtration is accelerated I 
by roean-s of air or other gas under pressure. The ' 
spent filtering material is regenerated in the 1 
fllteriiig vessel by treating first with petroleum i 
spirit to dissolve adherent oil and then with benzene ' 
to dissolve the colouring matter. The filtering ' 
vessel is mounted on trunnions. — W. P. F. ; 

! 

(jas ; Art of removing tarry subslanres or tar from ' 

. F. W. Steere, Detroit, Jlich., Assignor to 

Seroet-Solvay Co., Solvay, N.Y. U.S. Pats. ‘ 
(A) 1.130,212, (B) 1,130,213, and (c) 1,130,214, ■ 
tfar. 2, 191.5. Dates of appl., (a) and In) .Tjiii. 7, 
( 0 ) -tpril 24, 1914. 

(A| The gas is passed tlirongh an electrical field of 
alternating polarity, between receiving and dis- 
diaraing electrodes, and is subjected to the action 
of brnsh electric discharges from tlie discharging 
electrode, which has a pointed surface. The tarry 
particles coalesce and are deposited on the receiving ' 
electrode. (R) The particles of tar are agglom- 
erated as described under (A), and are separated 
subsequently, the gas being passed at such a high 
velocity that the agglomerated p.articles are 
removed from the electric field with the gas. (c) 
The gas is heated sulfieiently to liquefv the tar 
■and raise the gas above its water-vapour .satura- 
tion feiiipcrature, and^ is then pas.sed tlirougli an 
electric held of alternat iiig polarity between opposed 
electrodes.— E. B. A. 


[Fullers’] earlh-irealing process. U .S Pat 1 13’ 054. 

See XII. ' ’ 


Htai-ii hjdrocarhona ; Conversion of into lighicr 

hydrocarbons. H. E. I'enchelle and P. 51. Perkin, 
London, Eng. Pat. O.ilT, Jlar. 14, 1014. 

He.ivy liquid or liquefied hydrocarbons are 
cracked by forcing them under high pressure 
through one or mote long, narrow, heated conduits, 
the resulting liquid being cooled under pressure 
and then allowed to escape at a relativelv lower 
pressure {e.g. atmospheric) into a chamlrer .sur- 
mounted by a rectifying colninn. By cooling 
under pressure tlie lighter hydrocarbons are 
separided by spontaneous evaporation from the 
unconverted portion of the liquid ; the latter is 
subjected to further treatment m a still, tor whicli 
purpose, and for raising steam, the heat abstracted 
during the cooling process is utili.sed.— \V. E. E. P. 

fitnltiim dislillation ; .-Iri of . E. Vi. Clark, 

Alton, 111., .Assignor to Standard Oil Co.. Wliiting! 
Ind. L,.Sb Pat. 1.132.103, Alar. 10, 1915. Dare ^ 
of appl., Oct, 24, 1914. 

PaoDucT.s of low b. pt, in the same series are 
b S petroleum di.-tillate.s ot higher 

aiil*h-rn *'• l>y eileding cracking 

hsinc 'dtton in stages, tlie liquid in one still 
ahlp®, under a pres,siiic of nneondens- 

aiid dfy'n >’‘'°'l"oed by more advanced eruckiinr 
‘d (Inuilation m another still. — W. E. F. P. 

olinmbers coiituiniiu/ retorts ; Au- 

K* . ,A. < 1 . (illusgow, 

Phia ''f- Ifiistry. I’iiiladel- 

Pto. L..S.,V. Eng. Pat. 12,257, AlaP IS, 1914. 

Ml.s. Pat. 1,100,319 of 1014 ; this J.. 1914, 910. 

Iwi// ”■ • H. Burgi and ('. II. 

L.S.A. 'Eng. Pat. 

Jlay 4, 1914. 

1 .3. Pat, 1,005,800 of 1914 ; this J., 1014. 585. ^ 

^tamijaciure of various proilucts 
Wlaia '‘‘■•1/™'" . B. Jlaelanrin. Stirling, 

Date S ’ ^ Alaroli 2, 19].). : 

of appl., Oct. 14, 1914. 

dg. Pat. 24,426 of 1913 ; this J., 1914, 1148. 


Ila.-DESTRUCTIVE DISTIULATION ; 
HEATING: LIGHTING. 

Radiating bodies [gas fires] ; .4 bolometrir. method of 

r^rminmg the efjLeiencirs of . W. A. Bone, 

H. L. Callendar, and H. ,1. Yates. Proe. Bov. 
Soc., 1915, A. 91, 245—251. 

. Tiiij: bolometer «.sed con.sistcd of two exactly 
similar cods of platiiumi wire ivoimd on tbin mica, 
each 4 cm. square and of 20 olmi.s. resistance, 
mounted back to back on either side of a circular 
ffLui-motal box through whieli water was circulated. 
1 he cods were coated to an even surface with 
hard, hiack enamel and could be cleaned without 
risk of injury ; each was provided with a loo.se 
cover. When both coils were screened, their 
resistances remained equal however the temperature 
of the box changed; but when one was exposed 
to radiation its resistance was correspondingly 
increased. I’he instrument was calibrated by 
(“oniparUon with a radio-balance, the intensity of 
tiie radiation required to produce an increase of 
re.sistaiKo of 1 ohui in the exposed coil being 27*8$ 
kilocalories per sq. ft. per hour. The chief source 
ot error in calibration was the uncertainty of 
temperature of the surrounding air and walb of 
(he room : the correction for difference between 
air and bolometer \va.s 0 028 olmi per 1® C. and 
soinelhiies amounted to 4%. but the divergence of 
the corrected results from the mean was generally 
less than In testing a gas fire the bolometer 

was mounted on a revolving .sector of fixed radiu.s 

(_ the centre of which was adjasted to 

coincide witli the centre of the fire ; uncertainty 
ns regards the position of the latter point was the 
chief souri'e of error, a variation of 1 in. in the 
radius of the sector causing a difference of 6®o in 
tlie central reading. A close approximation to the 
total radiation over a hemisphere at a distance. 1), 
was obtained by multiplying the sum of the 
central reading and 4 readings taken at 00' along 

the equator and meridian by the “ distribu- 
tion factor ” of the fire being thi,s product divided 
by tlie central reading. The method is more 
accurate.^ reliable, and rapid than the ‘‘ Leeds 
uiethod ’ (water radiometer and thermopile) 
iutliorto employed, and luav be made automatic 
if required. — W. K, h. V. 

Di’tenuhialion or the conipo.s\*f/oa or anjoti~uitrog>^>i 
mUtures [for fiUhi'j half-u-att 'luoipsl Ram- 
burger and Filippo. .^Vc \'ll. 

Patents. 

Charcoal kibt, A. K. Bellamy, Grantham. Eng. 

Pat. 5858, .March 7, 1911. 

The body of a vertical e\linilrical kiln, made in 
SLVtions. is provided witJi air inlets controlled by 
hinged or sliding doi^is; oneiiing either directlv 
into the kiln or into au annular passage communi- 
cating with the kiln. Grate biu-s carried by a 
frame fixcil across the discliarge opening in the 
A'ouical bottom, may be partly withdrawn to vary 
the air supply. A horizontal door is hinged to the 
frame below the bars. — W. F. F. 

Carbon ; Manufacture of a substance suitable for (he 

production of pure -, . Soc, des Combustibles 

luduslriels. Fr. Pat. 472,082, July 24. 191o. 
HYDROCARBON'S sucli as Uir, tar oil, petml. or their 
derivatives, or other organic substances rich in 
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Carbon and deficient in mineral matter which 
boil below 200® C., are filtered and subjected to the 
prolonged action of a current of air or oxidising 
gas while being heated to a temperature insufficient 
to cause coking. The mass thus obtained is treated 
with organic solvents and the insoluble portion 
carbonised. The soluble portion is heated to 
remove and recover the solvent, and the residue 
treated again. — W. F. F. 

Charcoal kiln. J. Fesrhamps. Melbourne, 

Australia. Eng. Pat. 0531), March 14, 1914. 
The kiln consists of a vertical, cylindrical steel 
shell lined with bride, the cover, which is hinged 
to and operated from a derrick or standard 
mounted upon tlie kiln, being provided with a 
sand seal. The air inlets at the side of the kiln 
are provided with valvcd tubes or sleeves to retard 
oxidation at the circumference of the eliarge ; the 
tubes may be inserted to varying distances within 
the kiln to promote coijver.sion of wood into 
charcoal towards the centre. Tim discharge of 
charcoal into a cooling tank, and tlic admission 
of air for combustion, are rontiollod by means of 
an adjustable door in the inverted conical casting 
forming the bottom of the kiln, and tlie brick 
lining is supported on a ring forming the top of 
the latter casting. Claim is also m.ade for a port* 
able apparatus of similar construction. — \V. E. F. P. 

Flamc-arc lamp aarl electrode therefor. 0. li^gjy, 
A.ssignor to Gebrudor Siemens und Co., Berlin. 
U.S. Pat, 1,132,313, March 10. 1915. Date of 
appl., Sept. 9, 1914. 

The negative electrode contains a “ slag-removing 
substance ” such as an alkali carbonate, borate, 
etc., and the positive electrode tbe materials for 
producing luminosity. — W. E. F. P. 

Incandescence f laments of metaUic iangsten or 
molybdenum for clceiric iueamtesccucc lamps; 

Manufacture of . A. Lcderer. Atzger.V.orf, 

Austria-Hungary. U.S. Pat. 1.13*2. .>23. March 
16, 1915. Date of appl., Aug. 25, 1900. 

See Eng. Pat. 18,738 of 1006 ; this J., 1907, 057. 


toluol, etc., runs into a store-tailk, from which if • 
pumped 'through the counter-current heat ecor 
misers to the still, in. wliich the wash-oil and * 
light spirit are separated by means of steam 
This method of separation is not unduly exponsiv 
in steam, provided the wash-oil in the extraction 
; washer is not used excessively. To secure f\u*thp^ 
j economy it is proposed to make a trial of a direct^ 

' heated coil, .an expansion chamber being worked 
on the outlet. The hot wash-oil from’ the stiD 
flows to a collecting tank, from which it is pumped 
through the heat exchangers, and omvards through 
water-coolers, after which it flows to the stoiV 
tank, from which the extraction washer is fed 
The light spirit vapours, after leaving the still* 
arc conducted through a condenser, the con- 
densed mixture of benzol and toluol flowing to a 
(ollccting tank after the separation of the con- 
: doused water. The mixture of spirit is afterwards 
rectified in a fractionating boiler, where the lighter 
spirit is separated from the toluol, xylol, etc. 
before this heavier boiling i>ortion is .sent to the 
pioducts works for rectification — a yield of about 
\ gall, of pure toluene per ton of coal carhoiiized 
being obtained. 

IWTENTS. 

Tor oih which may be used as paint oils and with 
increased antiseptic and fungicidal properties; 

Production of . Chem. Fabr. Dr, K. Albeit 

and L. Berend. Fr. Pat. 471,671, Apiil 6, 19U. 
The phenols in tar oils arc condensed with form- 
aldehyde. or with substances producing fomialde- 
liydo, to foi-in resinous products; or resins formed 
from phenols and formaldehyde are dissolved in 
tar oils. Halogenated derivatives of the phenols 
may be eniployeil. Conjpouncls of lead, copper, 
and* mercury may be added to increase the bacteri- 
ci<lal propertie.s, *and siccatives may be added either 
before or after llie condensation. The prcdiirts 
may be used as paint oils, especially for submarine 
paints, and for impregnating wood. — F. Sr. 

2-CyanoqutnGUne and I'Cyanoisoquinolirie ; Prepor- 

ation of . L. Givaudan, Vernier, u. A. 

Kaufrnann. Ger. Pat. 280,073, June 20, 1913. 


III.— TAR AND TAR PRODUCTS. 

Toluene recovery ul Beekton. J. Gas Lighting, 
.March 30, 1915. 

For some time past the Gas Light and Poke Co, 
has been treating daily 15 million cub. ft. of gas 
at Beekton for the recovery of toluene; the 
quantity will lie increa.seil shortly to 20 million 
cub. ft. Research and lai^e-scale e.xpeiiinental 
work during the last two years ha\e provideil 
information as to the most snit.aljle wash-oil 
and the quantity of oil i'equirc<l b) (?xtract a 
maximum quantity of toluol without materially 
reducing the illuminating power or calorific value 
of the gas. By using a limited amount of oil 
in the washers, very litth; benzene is extracted 
from the gas, and a crude spirit is obtained, rich 
in toluene, xylene, najjhthalene, etc. By thismeans, 
only a small quantity of benzol lias to be returned 
to the gas, and the plant for dealing with the 
saturated oil is small compared with that required 
when more wasli-oil is us(^d, and a greater pro- 
portion of the benzol is r(*move<l. Rotary and 
centrifugal washers are used for the absorpTion of 
the toluol by the wash-oil. 

The method of working Is as follows : The 
cooled debenzolised oil is . pumped from the 
cold-oil store-tank at a cun.stant rate through the 
washer, where it meets an opposing stream of gas. 
Frotn the washer, the oil, now containing the 


2-Gy.\XOQU 1NOLINE, in. pt. 94® C., is obtained from 
l-hcnzoyl-2-cyano-1.2-dihydroquinoline, and 1- 
cvanoisoquinoline, ni. pt. 7 S“C.,from 2 -benzoyl- 
l-cyano-1.2-dihydroisO(|umoline by treatment witu 
phosphorus pentaclilonde, sulphuryl chloride, or 
thionyl chloride in presence of an anhydrous inert 
diluent. ^J'he products may be used for tha prepar- 
ation of dyestuiTs and pharmaceutical chemicals. 

Manufacture of aniiscpiic.s, disinfectants, and 
gcnnicides [fro7n peal lar]. Eng. Pal. 

Cyee XIX B. 


IV.-COLOURING MATTERS AND DYES, 

iigo and other vat dyestuffs ; Catalytic nductio^ 
,/ . A. Brochet. Comptes rend., ] * ’ 

iOO— dOS. 

:e catalytic hydrogenation of 
common metals (this J., 1014, 612, 

?n extended to the reduction of sohds s 
water. 10 grms. of Indigo was ^ 

1 c.c. of water to which had been add 
austic soda solution, and o grins. , „jji, 
.el was added in an atmosphere ' ;„usly. 
I? the glass apparatus^ t60“— **1'*^^" 

Ylndigo"''^*"' 
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the end of lO inina. shaking at 70“-C.,'910 c.c 
of hvdrogen (measured over water at 15’ 0.) had 
Ijeeti absorbed. The nickel was separated by 
(titration. The liquid obtained did not contain an 
excess of reducing agent, as is the case when hydro- 
sulphite is used. If necessary tnore than the above 
amount of Indigo may be used in suspension ; the 
paste is reduced more rapidly than the powder. 
The process may be used for obtaining Indigo White 
as a concentrated solution or paste. A bme or 
neutral vat may be used, the reaction being much 
slower in the latter case. The activity of tlie nickel 
is of the same order after standing under water for 
one year.— P. W. A. 


Pjisfic from Jmmka and British Honduras for 
thaki dyeing. Chem. Trade J., April 10, lOLo. 
The present shortage in this countrj' of synthetic 
yellow dyes has put considerable difficulties in the 
«y of manufacturers of khaki cloth. A tem- 
uorary expedient was found, however, by the 
increased use of fustic, a natural yellow dyestulY, 
consisting of the wood of a tree {Chh'ropitora 
iineioria), which grows freely in Jamaica and also 
in British Honduras. The increased demand has 
now greatly raised the price of fustic, of which 
at the outbreak of the war there was only a sin, ill 
supply available in Europe, though one of the 
prizes captuied from Germany had a considerable 
consignment on board. .A certain amount, too. 
has Ijeen obtained from France, whicli cmmtrv ami 
the United States have hitherto taken Hie bulk 
of the fustic exported from Jamaica. 

When the shortage of yellow ilvcstsirts in tins 
country first became apparent.' the Imperial 
Institute took steps to place British d\e firms 
ill touch with exporters of fustic in 'Jinuiicii. 
Only a moderate amount of cut fustic wood was 
then available in the island, but, as a result of tlie 
institute s action, the Government of Jamaica 
have oll'ered to purcliase from the growers further 
nippHes and carry these at Government cost lo 
Kingston, the port of shipment. Negotiations are 
accordingly now pending for the purclnse and 
shipment of consideralile quantities of Jamaica 
.Y dyers in this country. The Govcrniiicnt 
or British Honduras is also taking action in tliis 
™'vi’ “ further supplv of tlie wood iiiav 

possibly he forthcoming froln that Colony. Fiirtlier 
intorniafion may he obtained on application lo (lie 
ini^enal Institute, .South Kensington, London, 


Patuxts. 

Ifoioaro dyestuffs ; JJanufactnrc of neu . 

arbenfabr. vorm. F. Baver und Co. Second 
Addition, dated April 2l, 1014, to Fr. Pat. 

101^*?; -'• (st’e rtiis J., loi:!. looi ; 

nil. 414 ), i,(j, e'onv,, o, lyig. 

X place of aiiiinoacvlamiuosalicylic .ncids, amiiio- 
'*'**‘'*'^ rtn’ir derivatives or suli.sti- 
with may be diazotised and ronil.'incil 

PJiazolones orwitii a-methylindolc. — F. W. 


Haver und Co. Fr. 

iOte 

™ntahiine of the benzene si 

benzene La’rf*’ ““t.tb.yl gi-oup attache 

“t* in neutral'^ ‘’•"‘i‘*ed with pennani 

acji '™ solution, and if dw 

from the prodi 
diazotised aiS „^'’“®Huazolecarboxylic acids 
**'« products aceto-acctic andii 

■ IPv e yellow shades on cotton. — f’.V 


^‘‘^ffciure of nnc iniermediaU 
products anrf ihmr conversion into — . Soc.* 

Jvdy lfl"l913'‘™' Hat- -4'? 1.853, 

A NCT series of chloriniides has been obtained 
by the action of liypochlorite or of chlorine- 

of the type, 

Lit ^'b'ch R is an arylen^. 

• due of the benzene or naphthalene series. 

/-IV obtained, 

t ..N : H : A.SOj.Ar, may be condensed with 
amines, phenois, naphthols, and especially with , 
cai-oazole or its derivatives, to give products which 
may be u^d in the preparation of sulphide or 
sulphurised vat dyestuffs.— F. \V. A. 


Azo (lycsto/fs ; Manufacture of chrome . Soc. 

1 pour I’Ind. Chini. a Bale. Fr. Pat. -171,698, 

I duly IT, 1913. 

! Mono.\zo dyestuffs, obtained by'combining diazo- ■ 
I tised sulphonated o*aminophenols or o-aminonaph- 
I I hols 01 their derivatives with wi*aminophenols in 
: alkaline solution, are diazotised and combined 
! M’ith suitable compounds to obtain dyestuffs which 
I may l-e after*chrc»med. — F. A. ^ 

I 

I Vut (hjcstnffs ; Manufacture of new . Soc. 

i pour I’lml. Chilli, a Bale. Fr. Pat. -171,776, 
July iS, 1913. 

O.v treatment with oxidising agents (nitric acid, 

1 manganese dioxide, lead dioxide, per-salts, etc.) in 
; acid solution, indigo and iiidigoid dyestuffs give 
yat dyestuffs wliich in most cases possess greater 
fa^l!less and also greater affinity for cotton than 
tlie original dyestulT. llalogenation of the products 
: lead-j to the production of other vat dvestuff’s. 

— F. \V. A. 


Vfit (lycslujfs derived from hidophcnols ; Manufac- 
ture of . Soc. pour ITnd. Chim. a ^le. 

Fr. Pat. 4T2.0S7. July 25, 1913. 

O.N treatment with warm dilute solutions of alkali 
or nlkalinc-oarth sulphides, indophenols give vat 
dyestuffs which, unlike the original indophenols, 
.are fa^t to acids and to light. For dyeing, 1 part 
of dyestuff is mixed with 3 parts of caustic soda, 
30—40 parts of water and then 2 — 3 parts of 
>odium hydrosulphite added, and the liquid heated 
to 80 0. until solution is complete. After dilution, 
wool is d>e<l in the bath at 50' — 00® C. for half-an- 
hour, exposed lo air for an hour, rinsed and dried. 
Tlie material is then inmiersed for half-an-hour 
at 7to — 80 ' Cm in a bath containing 3 — 4 grms. 
of potassium bichromate, or copper or nickel 
sulphate, and 2 o c.c. of acetic acid per litre. 

— F. W. A. 


ArylaminoaHihmqHiiiones : Manufacture of deriva' 

iives of . Farbw. vorni. ^leister, Lucius, und 

Briiniug. FY. Pat. 472.100. May 11. 1914. 
I'mler Int. Conv.. Mav 22 and Dec. 8, 1913, and 
; Feb, 20, 1914. 

Nitho or halogen derivatives of oxazoles, obtained 
fi\un ^'i-aminoalizarin and aromatic acids, are 
treated uilli primary aromatic amines, and the 
products sulphonated in the usual manner. The 
oxazoles uiay be replaced by their snlphonic acids, 
or by other heterocyclic derivatives of /S-amino- 
alizarin. The sulplionio acids obtained possess a 
very high tinctorial power, dyeing wo^ fast violet 
shades which become green on chroming. Tlie 
dyeings are very fast lo potting, light, and washing, 

■n) Ai- i. ® 
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V.-FIBRES; TEXTILES; CELLUIX)SE; 
PAPER. 

Amndo Donax for 'paper making. Beveridge. 

Paper Making, 1915, 34, 88 — 90. 

The Arundo Donax cane, a native of S. Africa, 
grows in swampy ground and in a season attains 
a height of 18 — 20 ft. with a diameter of 1 — 1‘5 in. 
When mature, it has a pale golden colour and clean, 
glossy, silicious surface. It should he cut before 
it is folly mature and crushed between rollers 
immediately after cutting. When digested with 
bisulphite liquor prepared from a magnesia base, 
with 3-74% total SOj. of which 66^^^ “ free,” 

this cane presented no difficulty and yielded under 
conditions similar to those employed for spruce 
wood, 32*2% of air-dry fibre, which could be 
bleached to a pure white with 10*1% of bleaching 
powder. By the caustic soda process, it required 
24*1% Na^O as caustic to elTect a satisfactory 
digestion under a steam pressure of 90 lb. sq. in. 
maintained for 5 hours. Tlie yield was 33-1% of 
air-drv pulp which could be bleaclied with 1.3*6 
of bleaching powder. Tlie sulphite process would 
appear to he more economical. The fibre is long, 
soft, and silky and is described as superior to those 
of megasse and hamboo ; the pulp^ contains less 
non-fibrous cellular matter than either of these 
and resembles the pulps obtained from coniferous 
woods in uniformitv, though not in strength. 

— J. F, B. 

Ledger Mock; The sizing of high-grade 

H. A. Maddox. Paper l\faking, 1015, 34, 75 — SO. 

The usual tests for the (piality of gelatin intended 
for tub-sizing are described. The strength of (he 
sizing solution is varied according to the condition 
of the paper and the preliminary engine-sizing, 
if any ; an average concentration is about 5°o 
gelatin. Damp paper absorbs gelatin size more 
readilv than (Iry, hut the absorption may be 
irregular, giving a l)lotchy appearance when 
viewed by transmitted light. The penetration of 
the size is’ largely dependent on the viscosity of the 
solution. The ‘viscosity of the size may be 
diminished and the penetration iniproved by 
increasing the temperature, but the sizing efficiency 
is diminished. The proportion of alum added to 
the pulp when the paper is made is of great im- 
portance ; an excess of alum gradu.ally destroys 
the ultramarine colouring matter, and opposes the 
thorough penetration of the size by its coagulating 
action, whereby the size remains mostly on the 
surface. The air imprisoned in the paper likewise 
opposes uniform penetration and its escape later, 
in the drying process, may disturb the regularity 
of the sized surface. An excessive tcmijcrature 
in drying is very prejudicial to elTective sizing. 
.A serious drawback of hard tub-sized ledger 
papers, particularly hand made papers, is the 
resistance offered to ^^Titing with fount.ain pens 
which lack the sharpness or roughness neces.sary to 
scratch the homy surface ; similarly this hard 
surface causes abnormal wear on the pens of the 
account-book ruling machines. — J. F. B. 


is preferred for the determination of rosin. Starch 
is determined after conversion either by malt 
extract or by acid, the products being estimated 
hy Fehling’s solution. Colouring matters wliich 
leave characteristic compounds after ineineratiou 
are estimated by an analysis of the ash ; in the 
case of ultramarine, the composition of which is 
indefinite, the colour of the ash may be matched 
against standard mixtures of ultramarine and china 
cUiy. Salicylic acid, when present as a preserva- 
tive, may be extracted with light petroleum spirit 
and after diluting the extract with an equal volume 
of 95% alcohol, may be titrated with A /lO alkali 
using phcnolphthalein as^ indicator. For the 
estimation of carbolic acid in paper, the bromine 
absorption method is useless ; the author prefers 
a method based on Muter’s process, in w^hicli the 
paper is extracted with alcohol and the extract 
evaporated with caustic soda ; tar oils and naph- 
thalene are removed by filtration, and the phenols 
liberated with acid and extracted with ether or 
light petroleum. xArsenic in fly-papers may be 
extracted by boiling with sodium bicarbonate, and 
the extract titrated with A/IO iodine. — J. P. B. 

Waste produefs of agricultural interest — wool and 
leather wastes. Russell. See XYl. 


I P.\TEN'T3. 

Wool; Washing and hleaching of ant? recovery 

i of the grease, sails, and the reagents 

I employed. R. Vidal. Fr. Pat. 471,051, July 10, 
1913. 

Raw wool is washed with a 5 — 10% solution of a 
: sulphite or bisulphite of an alkali or alkaline* 
; earth; the solution recovered contains .the potas- 
sium salts extracted from the wool, which are ton- 
: verted into s\ilpliite by treating the liquor with 
sulplmr dioxide. The niaterial is next treated with 
: a solution or emulsion of hyihooarbons or chloro 
' derivatives of hydrocarbons in solutions of castor 
oil or other soap, tlie b.^th containing 3 — 5% of the 
; organic solvent. When this bath becomes 
saturated, the grease and volatile solvent are re- 
: covered b\' skimming, acidification, or other 
I means. — J. F. B. 

1 

! Silk; Process of making a fdied taass of ■ 

I G. Diesser. Fr. J3it. 472,351, May 19, lOH- 
i Under Int. Conv., May 20, 1913. 

! Degc.umed silk waste is treated with formic acid, 
j either as liquid or vapour, at the ordinary tempera* 
! ture, until the fibres are gelatinised and 
: dissolved. Tlie excess of acid is removed and the 
1 felted mass dried. — J. F. B. 

! Plastic malsrial ; Manufacture of • F* Gassier- 

j Fr. Pat. 471,390, July 8, 1913. 

Mrcifanical wood pulp or other material contain* 

I ing cellulose is kneaded wth dilute sulphuric aci 
I (2 parts of acid of 6(3“ B., sp. gr. 1*84, to 1 of ware i 
'■ until gelatinised. The mass is pressed, wasne , 
and moulded or worked into the requirca ^ 
The jproduct is non-inflammable and a good c 
f ricat insulator. — F. Sp. 


Paver : Chiemical analysis of . H. A. Bromley. 

. ' Chem. News, 1915, 111, 136—140. 


Chbmical methods may be used to determine 
fibrous composition in the case of esparto pulp 
(yield of furfural) and mechanical wood pulp. 
The usual loadings consist of calcium snlpliotc, 
barium salpliate, china clay, and talc, the various 

S ients of which are determined by an 
i of the ash. The nitrogenous constituents 
t ^ preferably determined by Kjeldahl’s 
; the factor for dry gelatin is 5*56 and for 
•90. SammeFs method (this J., 1013, 039) 


Threads, fibns, gauze, etc. ; Manufacture 
from cellulose. C. Shrager and R. B* G 
Fr. Pat. 471,471, July 10, 1913. I 

Cellulose is treated with a mixture vJJJfc 
volumes of water and a strong acid, e.g., su p 
acid of 60“ B. (sp. gr. 1*84). It is liter 

acid, and treated with carbon is 

removing the excess of the latter, the 
dissolved in caustic soda and converted into 
or films by precipitation in an acid bath, wi .. 
contain 30% of sulphuric acid, with or 
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sodium sulphate or bisulphate. If the Vater in 
the preliminary treatment is replaced by acetic 
acid of 8° B. (sp. gr. 1'06), the cellulose dissolves. 
It may then either be spun into an alkaline coagu- 
lating solution or he coagulated by ammonia and 
redissolvcd in caustic soda solution. Resin may 
be incorporated in the finai product by the addition 
cif resinates to the caustic soda solution of depoly- 
merised cellulose, and it may be combined in the 
product as resinates by addition of salts of metals 
(e.j., zinc, magnesium, aluminium) to the precipi- 
tating bath and subsequent treatment of (he 
coagulated threads with a faintly alkaline bath. 
The use of aluminium salts facilitates subsequent 
dveing of the product. — F. Sp, 


material Ti,e „ or synthetio resmons 

the aiml’leaf ^ “OTCral layers are then uoited by 
the application of heat and pressure. — X F. B. 

of Irmting wmte . 

1914 ' ‘■‘PPl-’ Uec. 12i 

NKUTR.aLiSRo waste sulphite liquor is digested 
subhin.£a.!i‘’^''’" “’“PO"htl to remove all the 
3od*iiini eiil '■'? groups and then .saturated with 
Snerd lei^ elortrolyte other than a 

compoiiids.lx p. 


(fUitloid and other cellulose products; Production 

ot permanent iridescent effects on . E. Heiiseh 

a'ndX Paisscau. Pr. Pat. 471,581, July 15, 191;i. 
IBIDESCENT effects are produced by coating objects i 
with a solution of a cellulose ester to which have : 
been added dyes, pigments, bronze powder, dsh i 
scales, etc., and the iridescent surface is protected 
hr coating it wi^ a transparent substance, .such i 
as a different cellulo.so ester, whichresistswaler, the 
solvents being such as do not dissolve the iridescent ' 
coating. — F. Sp. : 

I 

Wood and other vegetahte subslonees ; Process and ■ 

(ipparatus for making cellidose from and i 

ertmting resinous, oilg and other constituents, i 
W.K. Freeman. Fr. Pat. 471,(120, Deo. IS, 1919. ; 
Thk chips of wood are digested, in an atmosphere i 
<if hydrogen, with alkaline solutions in llirec i 
separate stages, first with a .solution of low alkaline : 
strength to eztraet gums, rosins, and voinliie I 
oils, iK.\t with a strong solution to effect the ^ 
complete digestion of the tissues, and hostlv « ilh a i 
fresh dilute solutioit to cleanse the pulp piodm c>d in i 
the second stage, this last lic;uor being used ••igaiu tor ! 
the first st.ige of the next operation. Thea|iparatii.s I 
consists of a digester, a circulating pump. a. series of i 
settling vessels lor the accumulation of the heavv ' 
hy-products and the separate storage of tin' various ' 
digesting solutions, an oil-separating chamlier. i 
and one or two condensers, all forming .a closed i 
fiteuit.— J, F, B. ! 




appl.. Xov. 9, 1912. 

See Eng. Pat. 25,080, of 1912 ; this J,, 1913, 747. 

Sulphite cellulose ; Process of producing . E. 

Dimiti, Stockholm. U.S, Pat. 1,130,192, March 2, 
19bj. Date of appl., Jan. 19, 1914. 

See Eng. Pat. 1U5 of 1014; this X, 1914, 348. 

Arlificiat silk threads or similar products; Process 
for precipitating copper-ammonia solutions of 

tcimlosc for the purpose of manufacturing , 

-^th'csse. France. U.S. Pat. 
^9^^19l'v^' ^'^fch 9, 1915, Date of appl., Aug, 

this X, 1912, 1120. 


See Ger. Pat. 2.50,.'!57 of 1011 ; 
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Indigo and other vat dgestuffs ; Catatptic reduction of 
— . Brochot. .SVe IV. 

Patents. 


jrom woorf ; ’Mamtfaclvre of , E. 

Bei'gorholT. Gor. Pat. 279,411, Jan. ’ll, pll4. 

boilod with Mulphitc liinior and (hen. 
nilst still tok-rably liard aiul iiiaintainini: its 
jngmal form, is remo\od from the hoilor and 
ground to pulp in an odgo rnniu-r. Tht* quantity 
'I sulptiite liquor used h sucli that the residua’l 
quor contains suhlcient snlpluirous acid to bo 
tor treating another charge of wooil.— A. S. 

P-flp from red hecch leood : Produdion of pufe- 

. C. Urmut. tier. 

2i 9,,)1/, June 17, 1913. 

"'"Iff pre.ssurc with n mixture 
aesiam 1 sulphite or mag- 

"freT’ SnP‘“‘^ only 40 50. Ilf 

Ml) k 1 ■ removing tlie liquor, the 

ii«t ''’hh exclusion of air. 

^ small nn'’^ "'“ler coiilaiiung 

«l mill) ii ^''Iphuft'us 'tcid. The yield 

product wood, tmd the 

Povrtlep bleached with 3-9% of blca<-hing 

W13 823.)?!1 I’-"'*- 21)1.818 1 this J.. 


layers for chemical 

^pcegnabla'^t.’^^l’ P®ps^>' Ik sheets or webs, is 
With a small proportion of oil and 


Dyeing machines. A. R. tVhilchead, Leeds, and 
J . Farrar. K.alifax. Eng. Pat, 35(19, March 5, 1914. 
•A. ciitcc[,.viTS<i chamber, .V. contains two pro- 
ixulyi's. wliich fit into circular openings in the 
horizontal partition, «. Tlie division boards, 


•n- 



0 and (?i, may be nioiintcd in slides and so arranged 
that the d>v liquor circulates in either or both the 
dye-vats, 13 and 13h in a direction determined by 
the pivipcUers. In tho case shown, the vat, B, 
eontaiiLS a rack, 1>. for hanks with circulating 
sticks, E and VA, and tlie vat, 13h contains a cage, 
(r, for loose wool or balls of wool. — F. W. A. 

Dyeing proem. A. J. Rau, Clifton, N.J. U.S. 
Tat. 1,131,083, March 9, 1915, Date of appl., 
March 4. 1911. 

The fabric is wrapped in layers or coils and tho 
dye liquor forced through the layers. The order 
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of the layei's or the coil is then reverseil, and the 
dye liquor forced through in the opposite direction. 

— F. W. A. 

Dyeing apparatus. A. J. and J. A. Fnu. Clifton, 
N.J. U.S. Pat. l.ini.084, March 9, 1915. Date 
of appl., March 11, 1911. 

An apparatus fcr carrying out the process descrihed 
in the preceding abstract. Two drinus rot.ating 
in the dye-bath are used, the fabric being oiu-c*lled 
from one and wound on to the other, so that 
opposite surfaces of the fabric are presented to the 
dnims in succession. — F, W. A. 

Jigger for dyeuig jabrics and sinular purjioscs. 
n. L. Quick. N’ew York. U.S. Pat. 1.181,2t>9, 
March 9, 1915. Date of app!., J.'ui. 7, 1914. 
The jigger is fitted with ge.ai's, for operating the 
shafts driving the revolving ivllci's. which are 
mounted independently of these shafts ami of the 


Washing' and hleaching of tco(i\$ and recorpni 
grease and potassium salts. Fr- Pat. itiI-.*' 
See V. 


host. 



rollers. Flexible connections are provided for 
connecting the gears mounted on >*cariiig sleeves 
to the shafts, and clutches for indc^endeiiily 
disconnecting gears from the sltafts. — F. W. A. 

Fabrics ; Method of ireaUnfi [icilh dye liquor. 

etc.]. H. L. Quick, New York, N.Y. Pat. 

1,131,270, March 9, 1915. Date of appl.. Jan. 7, 

1914, 

The hquor with which the fabric is to be treated is 
placed in the interior of a tight roll of the fabric, 
and the roll rotated to force the liquor through by 
centrifugal force. The fabric may be wound iu 
layers on a perforated shell to form the roll. 

— F. W.A. 

Multicolour designs; Production of — —[and of 
“ s^dow ” de8uj7t8]. 1. Orlolf. Fr. Pat. 

472,092, July 26, 1913. 

The effects of the non-rcgistcring of the rollers in 
printing multicolour designs are avoided by making 
the impressions of the second multicolour de.sign 
overlap the impression from the principal roller. 

In case these impressions are geometrically similar, 
the iUusion of shadow is obtained. The coniplelc 
design is printed in one operation, the printed 
colours meeting on the fabric in a moist condition. 

— F. W. A. 

Waterproofing of fabrics, yarns, and other materials. 

A. >1. Hart, Assignor to Viking Manufacturing 
Co., Ltd., Tjondon. U.S. Pat. 1,131,929, Mait^h 
16,1915. Date of appl., Aug. 4. 1911. 

See Eng. Pat. 18,607 of 1910 ; this J., 1911, 1448. 

Satinising cotton fabrics; Process of . IL 

Dutsci^e, Elberfeld, Germany. U.S. Pat. 

1,132,001, March 16, 1915. Date of appL, 

Feb. 10, 1914. 

Fr. Pat. 467,070 of 1914 ; this J.,>1914, 860. j deposit of sulphur or 
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Indian chemical industries. A retrospect, p. 0 
Shah. Paper read before the Indian Industrial 
Conference, Madras, Dec., 1914. 

The Indian chemical inanufacturcs, which Lave 
been confined to the small scale production of smL 
materials as saltpetre, sulphuric acid, alum, borax 
alkali salts, and ammonium compounds, ^)low 
great possibilities of development. Ijocal con- 
ditions, however, in many respects favour small 
scale production and militate against the establish- 
ment of large factories. At prosent, owing partly 
to the undeveloped state of otherJndian industries, 
local resources are very incom^etcly utilised in 
chemical manufactures. ‘ The growing demand for 
cheLnicals is evidenced by the following figures 
showing the annual value of imported chemicals in 
lakhs of rupees: 1870, 0-9S ; 1895, 4’6 : IflOO, 
29-7; 1911,0151; 1912,93*2; 1913, 101-4. The 
1912 figures include .sulpliuric acid 8-7, sulpbatts 
of alumina -1-6. calcium carbide 1*5, disinfectants 
0-8, potassium cyamde"3*7, sodium bicarbonate* 42, 
sodium carbonate IM, caustic sojla 8*0, sulphur 
5-3, and ammonitnn compounds 3*75 lakhs. Cbm- 
pared with the rising imports, the exports of 
chemicals are insignificant and partly- declining. 
The value of exported chemicals (02% of which 
was saltpetre), drugs, and tanning materials for 
1912 amounted to 36-6, 20*7, and 104 0 lakhs, 
respectively. On tl^e whole, raw materials are 
abundant, l)ut skilled labour is difficult to obtain. 
Numerous small pharmaceutical works have 
recently been started throughout the country, in 
addition to a few larger factories, such as the Bengal 
Ghemical Works (Calcutta), the Alembic ('liDinical 
Works (Baroda), the Pioneer Alk^i Works (Bom' 
bay), the Gujarat Chemical Works (Ahmedabad), 
and the Eastern Chemical Works (Bombay) : but 
owing to the rapidly increasing demanu for 
chemicals these works have not caused any 
diminution in chemical imports. There is 
extensive demand for chemicals used in the sizing, 
bleaching, and dyeing of cotton goods. Saltpetre 
is obtained chiefly from the Gaya, Tiihoot. baian, 
and Cliamparau districts of Bebar, which have an 
agricultural population of over 500 per square mile* 
The effloresced earth is boiled with water and tne 
sodium chloride and potassium mtrate rougWy 
separated by fractional cr>’stallisation. at 

40,000 factories and GOO refineries engaged m 
work, the latter employing 50,000 hands- 
methods are rather wasteful and capable 
provciucnt. The x^resent annual production 01 1 



(23%), and the United Kingdom (20 . 

suggested that the product should be . j 

Io<*a! chemical manufactures rather than expo ‘ 
The annual Indian consumption of 1,^ 

is below 10,000 tons. Sulphuric 
the Government Cordite (Nilg^ris , ‘ 

Waldie and Co. (Calcutta and Cawnporeb . 
and Co. (Madras), the Burma tpj- 


Pewy and Co. (Madras), 

Industries Co. (Rangoon), the iiengai 
Pharmaceutical Works, Jjtd. _ (Mcufcta), ^ 
several smaller works, froin Sicilian workable 
sulphur and Indian 'saltpetre. Nn . ^ 
- ‘ - - - iron pyrites has yet 
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Mercuric cyanide ; Action of metals iipon [and 

detection and determination of] . C. Pertusi. 

Chein.-Zeit., 1914, 38, 120H—1204. 

Mercury is partially displaced from mercuric 
cyanide by mwiesium, zinc, almniniuin, and 
other metals. The calculated amount of 
nesium displaced 40% of the mercury after 24 
hours, and by using ten limes this amount of 
magnesium, 92 — 94% of the mercury was displaced. 
By passing carbon dio^vide or by boiling, there^tion 
attained completion in half an hour; n similar 
result was achieved by passing hydrogen^ for 
to 2 hours. The resulting solutions contained 
CN' ions and were usually alkaline. The inaction 
failed with iron, nickel, and tin, but wa.s given by 
lead, antimony, and bismuth. For qualitative 
work carbon dioxide was slowly passed through 
the solution to which had been addeil a httle 
magnesium or antimony powder, two drops of 
copper acetate, and one drop of benzidine aeetnte. 

A sky-blue precipitate after not more (ban a 
minute indicated tlie presence of CN'. A (nstinct 

colourwas givenby O OOOOo Kvm. of mercuric cyanide 

in 10 c.c. In the presence of iodate or periodate 
it was necessary to add a little saturated baryta 
water before testing. For quantitative work 
hydrogen was passed slowly into a flask contaimng 
the solution of mercuric cyanide (0-5 grin.) m 
distilled water (40 c.c.) to which magnesium 
powder (0-6 grm.) had been added. The gas issued 
into a second fla-sk graduated from 100 to 110 e.e. 
and containing about 00 c.c. of A /I potassium 
hydroxide. After two hours the contents of the I 
first flask were transferred to tlie second, washing i 
being accomplished with alkaline water. The | 
mixture was made up to 110 c.c. and the cyanide i 
estimated in 100 c.c. of the filtered solution. The ; 

mean of five experiments gave 2 1-35 “oIlCN instead : 

of 21'40%.— J. 11. 


of ammonium salts unless a few diops of hydrogen 
peroxide solution are added. — T. C. 

Nitrogen ; A chemically active modification of 

produced by the electric discharge. VI. B, j! 
Strutt. Proc. Roy. Soc., 1915, A, 91, 303 — 318. 
(See also this J., 1914, 548.) 

The very small yield of active nitrogen obtainable 
from perfectly pure nitrogen is very largely 
increased by the presence of about 1/1000 part 
of almost any foreign gas (not necessarily contain- 
ing oxygen), the increase due to the addition of 
1 /30,060 part of methane being particularly notice- 
i able. It is suggested that the impurity (catalyst) 

I acts by loading the electrons in the discharge and 
i thus altering the character of their impact with tlie 
nitrogen molecules, this view being supported bv 
the fact that gases containing oxygen, sulphur, 
chlorine, carbon, or hydrogen (atoms capatde of 
att.aching themselves to electrons in the discharge) 
promote, wherea.s argon, helium, and nitrogen 
itself (atoms incapable of loading electrons) do not 
■ promote the formation of active iiitrogen. .4 
i nitride was pi-oduced when active nitrogen was 
i shaken with cold, liquid mercury, but no develop 
i ment of mercurv spectrum occurred as during the 
1 combination of active nitrogen with mercury 
: vapour ; similar results were otitained with other 
' melted metals. The colour of a weak solution 
i of indigo in sulphuric arid was slowly discharged 
' when active nitrogen was bubbled through the 
liquid. Active nitrogen was found to react freely 
witli pure pentane and heptane, and to a less extent 
with pure methane, producing hydrocyanic acid. 

— W. E. P. P. 


German Potash Syndicate. Brit, and Col. Drug., 
April 9, 1915. 


Ferric oxide;. Hydrous . M. D. Bancroft. 

J. Phys. Chem., 1913, 19, 232—240. 

The properties of ferric oxide are affected by its 
water content and the size of the particles, and 
an indefinite number of distinct colloidal solutions 
of the hydrous oxide may be prepared. Graham’s 
highly hydrous form, prepared by dialysing cold 
ferric acetate solution, is gelatinous and ihanges 
slowly into less hydrous forms ; it is not homo- 
geneous since it yields both limonite and haematite 
on heating. The oxide obtained liy Pean de .St. 
euies by boiling a dilute solution of ferric acetate, 
b sandy and less hydrous than Graham’s mollifi- 
cation J the particles are. al.so coarser (about 7 g ), 
but thev coalesce less readily and are peptonised 
more readily after precipitation by hydrochloric 
or nitric acids. Various salts and acids reaiiily 
precipitate the P/an de St. Gilles oxide in a gelat- 
inous and more hydrous form, — J. R. 

Capper sulphate ; New method for the technicul 

preparation of . P. Falciola. Annali ('him. 

AppL, 1915, 3, 89—95. 

A HOT mixture of sulphur dioxide and air, e.y., the 
gas from sulphur or pyrites burners, is pa.s.sed 
upwards through a glass tower surrounded by 
a hobair jacket and packed with copper turn- 
ings or shot, and nitric acid or nitrous gasi-s 
are introduced at the upper part of tlie tower. 
Copper sulphate free from nitrate has been ob- 
tained in this way in laboratory experiments, 
and it b suggested that towers parked with copper 
might be used in place of Glover towers in the 
manufacture of sulphuric acid by the chamber 
process. — A. S. 

Zinc and manganese ; Precipitalion of by 

ammonium sulphide. F. .Seeligman. Z, anal. 
Ches ., 1915. Phann. J., 1915, 94, 389. 

The precipitation of manganese, but not of zinc, 
hy ammonium sulphide i? hindered by the presence 


As a result of the bringing into operation of numpr- 
; ous new potash mines during the past few years, 
i llie number of members of the German Potasii 
’ -Svndieate has gradually lieen increased from 40 or 
' 50 to close upon 200 at the present tune. J he 
recent imposition of a veto on the export trade, 

' combined with a scarcity of roiling stock in the 
inl.and market, has produced chaos in the inuiistrj , 

. and the turnover of the syndicate, which m 
^ Iiecemlier. 1914. had again risen so far as to reach 
the level of the deliveries in the corresponding 
month ill 1913, onlv amounted to the value or 
£1,300,000 in January and February, as contrasted 
: with £2,450,000 in the corresponding months in 1 JJ i- 
The cost of production has increased lygcly. ami 
many mines are only able to effect deliver) 

: a large loss. 

Thorium content of the earth’s crust ; 

. J. II. J. Poole. Phil. Mag., 191o, 29. 

i 483—489. 

i The thorium content of a large number of rocks 
■ and rock mixture.s was determined by Joij ■. 

; method, the material b«ing fused wi 
; carbonate at 1000“ C., the Praduet extracted 
! water, the residue dissolved in dilute Ityd , 
i acid, and after setting aside for some day 
1 thorium disintegration products J" 

! thorium determined by boiliiig P^ ^^^eii passed 
I in a constant stream of air, which WM t P. 
through an electroscope, and the rate 
compared with that produced when similar 
solution of known strength w^ f,,re being 

way. The solutions were boiled, eseiit. 

tested, to expel any emanation 

The presence or absence of silica * i-patnient 
and actual manipulative details in jesukS; 

of the rock, had no influence on the gained 
and the activity after the Ars* ^ ? 7if„ thorb"’ 
constant. The resulte showed that tne 
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fontent varied 2-3 xI0~5 grm. per gram in 
acid rocks to 0-22 x ICr® — 0*84 x 10 o grm. in 
basalts. On the assumption that th& lithosphere 
approximates in composition to that of a diorite 
or intermediate rock, the average thorium content 
would be about 1-6 x 10 5 grm. per gram. From 
the value.? obtained for 80 acid, 48 intermediate, 
and 50 basic rocks, the arithmetic mean values are 
2-13, 1-50, and O ul x I0“* respectively. The 
ratio of radium to thorium incrca-ses in passing 
from acid to basic rocks. — G. F. M. 

Radium elements ; Adsorption inrestif/ations Kith 

. K. Horovitz and F. Paneth. Chem.- 

Zcit., 1914, 38, 1200. (See also this J., 1014, 
■22 ; 191.5, 281.) 

Ax adsorbent is most eflicient when the solvent 
is ail acid possessing the same anion, probably 
owing to diminished solubility of the adsorbent. 
Nitric acid increases the effect of oxide adsorbents 
in the same way as sulphuric acid increases that 
of sulphates, hydrochloric acid that of chlorides, 
otc. The character of the adsorption is often 
appreciably altered by small differences in the 
mode of preparing the adsorbent. — J. It. 

Amn-introffcn mixtures [for flUing hnlf-u-utl lamps] : 

Determination of the. composition of hg 

means of liquid air. L. llambttrger and li. 
Filippo. angew. Chem., 101.5, 28, 75 — 7(1. 
Two reservoirs, communicating at their lower ends 
with a mercury levelling tube,' terminate above in 
bent eonnoctioris, eacli sealed to one of ,% pair of 
(Jerman silver tubes, the lower ends of which are 
closed. One reservoir, with corresponding tube, is 
permanently lilled with pure argon, and the other, 
after pumping out air, is charged with an equal 
volume of the jgaseous mixture, which is admitteii 
through a coil containing gla,ss wool, at about 
— 80' C., to remove impurities. Tlie mclal tnlies 
are plunged into liquid air, and the ililTcience 
of mercury level in the reservoirs, that is tlic 
ilifletence in vapour pro.ssures, is rea<l oil. Faidi 
appar.afns is calibratecl with mixtures of known 
compositioii, so that the (lillcrencc of level gives 
Ihe percentage of nitrogen pre.sent. Results.'witli 
an error of about 0-5%, rnav be obtained in a few 
nunutes,— F. .Soon. 


Patkxts. 

Sulphuric acid from misie pickle [containing iron 

sulphate],- Kecovenj oi K. flowl, Dudlev, 

and P. Perry, Tipton. Eng. Pat. 5830. .Maivli '7, 
11114. 

The pickle is evaporated until the five .n-id 
acquires a concentration of ntiinit 75 "c, wticrenpon 
most tile whole of tiie iron siilpliatc is precipitated 
H the anhydrous form. — F. .SouN. 

.Vib-ic acid ; Process for the production of . 

■ aaschig, Ludwigshafen, (.ieriniiiiv. U-.s. 
1 130,104, March 2, 1915. Date I'lt appl., 
Apnl 21, 1014. " 

a*rrIi,o produced eonlimioiisly by distilling 

iindm sodium nitrate anil siilpliuric acid 

ni vi,, 'o ' lit about 170° F. The friwh 

thmiiiu *’>PPhed, and Ihe bisulphafe removed, 
lioiiiri 'ei'tical conduits containing heads of 
corresponding fo the vacuum empinveil. 

- F. .'flu 

^lonbi ; Production of liquid anhudrous . 

March ^ng, I’at. 0274, 

PuHip Under Inf. L’onv., Ocf. 21, 1013. 

8*® is passed into cixrleii vessels 
“ling crystals of ammonium nitrate. The 


o.f its weight of ammom-a, 
at IOOoIf IS completely decomposed 

^ F-. U.>, siifTicient pressure teing 

developed to liquefy the cooled gas. Moisture, 
pyridine, and oil are eliminated by the above 
necessary is small as compared 
witti that required to run a conipre.ssor 

— W. 14. H. N. 

Mtrale of ammonia ; Process of making granular 
,• -Media, Pa., Assipfnor to 

I- da lont de Xemours Powder Co., Wil- 
mmgton pel. U.S. Pat. 1.131,301, March 9, 

T r‘‘oi, .n,?' "PPi” -'t“T 18, 1912. Renewed 
; July 28, 10 M. 

I AiDloxirM nitrate solution is concentrated to a 
j degree depen<ling on the -size of grain required* 

; and the .salt is then cryst.illiscHl by cooling, whilst 
■ Stirling arifl aerating the solufion. — F. Soon. 

' nitride; Monuiacture of . Sou. 

Oenerale des Xitrures, Paris. Eng. Pat. 24,533, 
Doc. 21, PJU. Under Int. Conv.,'Dec. 24, 1913, 
A finely divided mixture of an. aluminous com- 
pound and carbon is passed into a flame produced 
l)v the combustion of coal dust, the proportion ot 
j air for conil.ustinu being adjusted to give almost- 
exclusively carbon monoxide. For example, 30= 

. kilos, of bauxite and 12 kilos, of carbon are em- 
; ployed with lOU kiio.«. of coal dust and not more- 
: I-IO uuh. metres of air. heavy-oil or gas; 

, blowpipe, or other in-i)lo« n flame, may be used to 
assist the comliustion of the coal dust.— F. Sodk. 

Double nitride composition ot matter. [Fixation 
of atmospheric nitrogen.] S. Peacock, Chicago, 

! III., -Affiigiior lo intern, at. Agricultural Corpora- 
o.'’2 ‘-■-.S. Pat. 1,123,585, Jan. 5, 

rJl.>. Date of appl., May 31, 1913, 

A dovbll; nitride of a metal and a non-metal 
((‘.specially of calcium an<l silicon), such as may be 
produced, together witlj carbon monoxide, by 
heating a mixture of carbon, metallic oxide, and 
silica, to liiOO — 2000® C., in an atmosphere of 
nirrogen. Sufllcient carbon is used to reduce th© 
sihea an<I form Si(\ as an intermediate product, 

“F. Soon, 

Sodinm. snlphUh: ; Process of makinf/ . H. K. 

Dorlin, X.K. i;..S. Pat. 1,130, .317, 
March 2, lOl.l. Date of appl., Aug. 14, 1913. 
SoDii'M sulphate, s^hIIuiu carlionate, and a reducing 
agent, such as carbon, are fed into a heating 
ciiaiubcr in which they melted together and 
from which the fused reductioii product is con- 
tinuously withdrawn; snblinieil material is re- 
covfixHl by passing ifirough a liquid spray. 

— F. SODN. 

Sulphur and alkaU compounds : Process for maki-ng 

and prcscrcino . (\ K. ITite, Burlington, N.J., 

Assignor to W. Pincus, Philaiiclphia, Pa. U.S. 
Pat. 1.132.470, Mar. 10, 1915. Dale of appl.. 
Sept. 19, 1914. 

ha^i’.vT, quantities of sulphur and .soda are heated 
ttJgctluT at H R'gulated temperature till the 
j)ix)duet is substantially soluble in water. The 
reaction is then arrested and the product sealed 
to exclude moisture and air, which ilecompose it to 
a compound soluble with dilliculty in water. 

— W. H. H. N. 

Silicic acid ; Manufaclurc of soluble, chemically vure 

. ell's, f. Klektro-osmose in. b. H. Ft. Pat. 

471,078, April 10, 1914. Under Int. Coiiv., 
April 14. 1913. 

A soi.UTio.N of alkali silicate is electrolysed in the 
anode cuiupartmcnt of a diapliragm cell, fitted 
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preferably with perforated electrodes applied 
against the diaphragm wall. The alkali diffuses 
through the diaphragm into the cathode compart- 
ment, which contains water, and by 
suitable conditions, e.g., by iising a diaphragm of 
carborundum and corundum, especially of the 
kind described in Fr. Pat. 426,072 (this J., 1911, 
942), the silicic acid remains entirely in the anode 
compartment. Acid imp»irities are lomovcd from 
the silicic acid by similar treatment in the cathode 
compartment of a diaphragm ceil. — F. SoD>*. 

Rock mlt or sea salt; Process ior ohUnning pure 

whiU by fusion. F. Strumbertr. Ft*. Pat. 

472,203, May 14, 1914. 

Salt is fused by direct or indirect electric heating 
and agitated by direct passage of an electric 
current, and the product, after settling, is run into 
moulds. Sodium phosphate or phosplute or an analo- 
gous compound may be added to the fiised salt. 

— F. Sods*. 

Boroforimies ; Munufaciurc of . H. Weit^z 

Auslandges. m. 1). H. Fr. Pat. 472,233, May 15, 
1914. 

An alkali or alkaline-earth hydi'oxide or carbonate 
is dissolved in water in the presence of boric and 
formic acids or their soluble alkali or alkaline-earth 
salts. For example, 431 gnus, of crystallised 
sodium carbonate and 575 grms. of borax are 
dissolved by warming in 1250 c.c. of water, and 347 
grms. of 80% formic acid is added : crystals of the 
compositioa, CB03HiNa,2H40, are deposited on 
codling. — F. SoDx. 

Graphite; Bscovery of from pieces of used 

graphite crucibles. A. TeLchmann. Ger. l*at. 
279,006, Feb. 7, 1914, Addition to Ger. Pat. 
263,653. ♦ 

The pieces of graphite are soaked in water instead 
of beii^ treated with acid as described in the chief 
patent (this J., 1913, 1068), the subsequent treat- 
ment being the same, — A. S. 

Hydrated alumiJiosiUcates or artificial zeolites ; 

Process for the production of . R. Cans, 

Pankow, Assignor to J. D. Kiedel A.-G., Berlin. 
U.S. Pat. 1,131,503, March 9, 1915. Date of 
appi., Aug. 4, 19U. 

See Ft. Pat. 425,343 of 1911 ; this J„ 19U, 1014. 

Silicic acid ; Manufacture of chemically pure, 

soluble . B. Schwerin, Assignor to Elektro- 

Osmose A.-G. (Graf Schuerin Ges.), Frankfort, 
Germany. U.S. Pat. 1,132,394, March 10, 1915. 
Date of apph, April 18, 1914. 

See Ft. Pat. 471,678 of 1914 ; preceding. 

Washing and bleaching of woo/, and recovery of grease 
and potassium salts. Fr. Pat. 471,654. See V. 

Absorbent for carbon dioridc in breathing apparatus, 
etc. Eng. Pat. 22,719. See XIXb. 


m-GLASS; CERAMICS, 

viuss jxesearch Committee of the Institute of Chem- 
istry ; Report of the — — . 

The Glass Research Committee was appointed 
itt^ctober la-st to conduct investigations with a 
arriving at suitable formulas to l>e freely 
to manufacturers willing to assist in 
*^§(|intaining the continued supply of .laboratory 
fl&Ssware. The Committee consisted of Prof. R. 


Meldola (then President of the.Institute}, ttr p 
Blount, Mr. O. Rehner, Prof. H. Jackson, Afr w' 
C. Hancock, and Mr. T. R, Meiton. * ' ’ 

The chief aims of the research have been : (i i 
produce working formulas for all glasses used in 
laboratory work, and (ii.) to ascertain the influence 
of various ingredients, on the physical and chemical 
properties of glasses. The work was extended to 
im-lude glass for miners’ lamp glasses, at the 
suggestion of the Home Office ; and also glass for 
ampoules, to meet the needs of wholesale pharma- 
ceutical chemists eng^ed in the production of 
jVrmy Medical requirements. The Committee 
have also examined and reported on samples of 
British and French laboratory gla.ssware, produced 
since the beginning of the war, a number of the 
speeimei^ being made from formulas similar to, and 
ill some cases almost identical with, those recom- 
mended by the Committee. Mixtures prepared 
in accordance with the analytical results were not 
always satisfactory ; but the analyses were helpful 
in suggesting synthetic experiments. 

Up to the present time, the Research Committee 
have reported eleven formulas for glasses for 
various purposes based on the results of about 400 
experimental melts on a scale large enough for 
drawing rods and blowing small vessels. Xo 
formula has been issued without submitting the 
specimens made to rigorous tests to prove their 
suitability for the purposes for w’hich they otd 
intended. The question of workable temperatures 
has been carefully considered and, so far as it U 
possible to judge, the melts on a small scale indicate 
that even betUr results will be obtained on the 
industrial scale. This view has been justified hr 
the samples already received from manufacturoR 
who have tried some of the formulas. 

Special at tention has been paid to the proportions 
of basic and acidic substances in respect of the 
action of glass mixtures on clay crucibles during 
fusion, ana it has been shown by careful investiga* 
^ tion that the formulas proposed give melts in which 
'the influence of the ingredients of the crucibles 
is very slight and in some cases privctically in- 
appreciable. 

The following formulas ha^'e been commanicated 
to a number of manufacturers who have expressed 
their interest in the progress of the investigation 
and to scientific workers who are conducting 
similar experiments. 

Soft Glasses, suitable for ordinary chemical 
laboratory ware : — 

(1) Sand. 67-0 parts; sodium carbonate 

(Na^COj), 31*2 ; calcium carbonate, 11 ‘6 ; aluiuina 
(AI,Os), 6-5. A soft glass which does not give up 
alkali readily to water, works well in the blowpipe 
and does not devitrify readily. .. 

(2) Sand, 67-0 parts; sodium cai’bonate, -y-W! 
calcium carbonate, 9*6; calcium fluoride, l*>' 
alumina, 8'3; boric anhydride (BjOs), 2 0. Aso 
glass of higher quality. Does not give up aix 
under severe teste. A kindly working glass ww 
the blowpipe, and very difficult to 

A Resistant Glass suitable for pharmaceiu 
purpcKies, ampoules, etc. ^ 

(3) Sand, 67*0 parts; alumina, 10-0; 
carbonate, 12*5 ; magnesia, 0-5 ; Potassium m > 
1*0; sodium carbonate, 17-0 ; 

This glass i.s intermediate in hardness ^ 
soft glass and combustion tubing, is highly re 
to chemical action, withstands changes o 
perature well, and should be a very suitac* b 
for high class beakers, flasks, etc. 

Glasses for Combustion Tubing : — hariu® 

(4) Sand, 68-2 parts; al^ina, potss- 

carbonate, 8-8; calcmm carbonate, ’ ^ic 
aium nitrate, 4-3 ; . sodium carbonate, J • .jj, 
anhydride, 5-5 ; calcium fluoride, l b- doself 
resembles Jena combustion tubing [ 

indeed, It 1ms practically the same tus s 
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It on to Jena ^ass perfectly, and is indis- 
tiiiirid^able from it before the blowpipe and in 
Tj^^liehanour on prolonged heating below its 
fnsine point. The presence of the small quantity 
of cah'ii^ni fluoride facilitates the incorporation 
of the ingredients. The sodium carbonate can be 
reduced to 1*34 parts provided 7'9;i parts of 
aobv-drous borax be used in the place of boric 
anhydride. 

(5) Sand, 68-2 parts ; alumina 0-2 : barium 
carbonate, 8-8; calcium carbonate, 14-2; potas- 
sium nitrate, 4-3 ; sodium carbonate, 5-0 ; boric 
lahydride, 5’5. This glass is practically of the 
same composition as (i). It is not so easy to 
make or to work, but it does not become so opaque 
as'.Teua combustion lubiug on prolonge<l heating. 
As in No. (4), the proportions given for sodium 
carbonate and anhydrous borax can. be substituted 
tor the figures for sodium carbonate and boiic i 

anhydride. 

■ j/iuers’ Lump Glasses : — 

(tjj.Sand, 65-0 parts’, alauiina. 1-0; calcium 
carbonate, 0-6 ; arsenious oxide, 2-0 ; antimony 
oxide. 10 ; potassium nitrate, 3*0 ; sodium 
carbonate, U-O ; boric anhydride. 21-0. A 
colourless and fusible glass witiistanding rapid 
changes of temperature exceptionally well. 

(7 f Sand, Oo-O parts; alumina, 1*0; calcium 
carbonate, 0-6 ; arsenious oxide, 2-0 ; antimony 
oxide, I'O; potassium nitrate, 3-0; anhydrous 
borax. 20-68 ; boric anhydride, 5-5. The satne 
glass as (0) but the ingredients have been varied 
to avoid the use of so much boric anhydri^le, whh h 
is at present apparently dilfioult to obtain on u 
commercial scale. 

Eesis/auce .* — 

(8) Sand, 6.3*5 parts : alumina, 2*.5 : magne.sia, 
5-0; zinc oxide, 8 0; sodium carbonate, 10-2. 
anhydrous borax. 13*0. A glas.s almost identical 
in its general behaviour witii Jer» resistance glass ; 
withstands changes of temperature well, hut, 
like Jena, is not suitable for working before the 
blowpipe. It darkens and tends to devitrify ; 
operations — such, for instance, as sealing side tubes 
into flasks — are difticult, if permanent and neat 
joints are required, 

Formula No. 3, recommended for pharmaceutical 
purposes, ampoules, etc., may be substituted for 
the resistance glass with advantage, as tlie ampoule 
glass lends itself very well to blowpipe work, and is 
also especially resistant chemically. 

Alternative for lombusiion tiibin<j : — 

(9) Sand, 72*0 parts ; alumina 10-0 ; calcium 
carbonate, ll-O ; magnesia, 0-5 ; potas.sium 
nitrate, 3*0; sodium carbonate. 11*2: borax 
anhydrous, 7*2. This glass is capable of with- 
standing high temperatures and rapid changes of 
temperature ; works well before the blowpipe and 

free from the chief defect of Jena glass, iiainely. 
the readiness with wliich it becomes cloudy and 
^ B ' quite opaque after prolonged n.se. 

By slight modifications of this formula, almost 
any degree of hardness can be obtained. 

In formulas (8) and (9) sub.Htanees such as 
magnesia and zinc oxide can be added in the form 

^roonates if the actual percentAge.s of Mgtl anil 
rejjpectivelv present in the carbonates aiv 
known. 


of the ingredients in order to obtain that homo- 
geneity which is necessary for resistance to rapid 
changes of temperature and ease of WOTking 
before the blowpipe. Xo. (10), containing pot^ 
sinm nitrato, is considered the better of the two, 
and is more easily incorporated. 

The Committee is of the opinion that there is now 
information available for the manufacture of all 
the important glasses used in the laboratory and 
for industrial purpo.ses, which have hitherto been 
mainly obtained from abroad. 


(Hass for optiral insfnments. Keport of the British' 
.Science Guild. Chem. News, 1915, 111,178 — 180. 
In' a, report presented to the Government by the 
British Science Guild, on the mannfacture of optical 
iastriurients in this country, it is stated that the 
Guild is satisfte<l that the supply of optical glass 
for telescopes, binoculars, range-finders, and other 
service instruments, is sufticient for the purpose. 
As regards glass for photographic and microscopic 
lenses, a greater variety of glasses should be 
available tlian are at present manufactured in this 
country. The attention of the authorities might 
be drawn G) the opportunity for developing British 
glass muiuifacture in this direction. The defective 
supply of pure barium compo\ind.s is understood 
to l»e a dilliculty. Barium glass of high refraction 
and low dispefs^ion is reported to be e.specially 
diHicult to obtain. Attention is also called to the 
desirability of the provision of facilities for research, 
arid to the neces-sity for finding a refractory lining 
of the melting pot which would resist the action of 
the materials used at the working temperature. 
The Guild therefore recommends : — (a) That better 
provision should be made at the National Physical 
Laboratorv for the testing of samples of glass as to 
their physical and optical properties, (b) That 
facilities should be provided as speedily as possible 
for the carrying out. at the National Physical 
Laboratory, or elsewliere. of the researches con- 
nected with the manufacture of optical glass 
referred to in this report, (c) That steps should 
be taken as speedily as possible to provide facilities 
for systematic, scientific, and manual training in 
technical optics. * 


Opttceil <)tuiUfics of glass plates ; Sensitive method for 

eramining some . Earl of Berkeley, and D. E. 

Thomas. Phil. Mag.. 1915, 29, 613 —817. 

'I'uE Zeiss interferometer may be used for examin- 
ing the optical qualities of gloss plates— echelon 
spectroscope plates, etc. — by measuring the differ- 
ence in the displacement of the interference bauds 
when light (the green men'ury line is suitable) 
traverses the plate placed first at 45“ to the optic 
.axis in front of the silvered reflecting mirror, and 
then w'hen rotated through 180“. The factor 
measured is D {p — 1) and it is the constancy of 
this product wliich is the essential condition for a 
pv’rfect echelon plate, and ni^t Dp, the factor 
determined by Miclielsi)n's method, \vhich method 
also is some 30 less sensitive. — G. F. M. 


Soft Soda-Ghmes suitable for tubing and for 
^•ray bulbs;— 


Him car- 
odium 


68*0; alumina, 4 0; calci 
. ^-'8 ; potassium nitrate, 14-5; 

CMbonate, 26.0 l and 

hnnaV 68*0; alumina, 4*0; calcium car- 

pota^ium carbonate, 10 0 ; sodium 
ea< 5 v ‘^6 0. These glasses do not lose their 
blowir qualities afW repeated heating and 

Derah,?’ over a long range of tem- 

y ‘•‘ii'Ure. Ihev ronnii^a ' ' 




C. for oompieM incorporation 


Patent.'. 

Glass : Composition for Viaking . 0. Schott, 

.Assignor to Sc*liott imd Gen., Jena, Germany. 
U.S. Pat. 1.130,767, March 9, 1915. Date of 
appb. Sept. 12. 1912. 

The glass contains at least 50 of silicic acid, and 
lias as its other glass-forming components, idumina 
4 to 15 {t» to 12)'’y. lime 3 to 11%, boric acid 5 to 
1,5 Oy, and soda 8 to 12%, tlie total percentage 
alumina aiul lime being at least half, and at mosG 
five times that of the boric acid. — W. 0., Ft. 
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Cl. IX.-BUIU)ING MATERIALS. 


Ceramic materials ; Process of shaping . E. R. 

Berry, Malden, Mass., Assignor to General 
Electric Co., New York. U.S. Pat. 1,131,403, 
March 9, 1915. Date of appl., June 21, 1913. 

A MIXTURR, for example, of clay, talc, and sodium 
silicate in the moist state, is extruded under 
pressure, and the «trticles formed are air-dried, 
baked at about ISO*^ C., machined, and liually 
hardened by firing to about 800® C. — W. C. IT. 

Clay and like materials ; Process of treating [rcjMving 

iron from] . F. Thompson, Newark, Del., 

Assignor to The Crescent Clay Refining Co., 
Baltimore, Md. IT.S. Pat. 1.132.537, March 10, 
1915. Date of appl., Aug. 23, 1913. 

Clay is treated with dilute hydix^cldoric acid under 
heat and steam pressure, whereby the iron com- 
pounds are removed in solution without decreasing 
the plasticity of the clay. The acid may be added 
direct or formed in situ by the action of another 
acid on an alkali chloride. — A. B. S. 

Binding medium for granular materials : Production 

of a “ non-greasy ” from '‘fat ” clay. M. 

Bertram. Ger. Pat. 279,385, May 11, 1911. 

A SLOP made from “ fat ” clay is mixed with 
Portland cement or other materials (slag ccmcDt. 
iron Portland cement) containing decomposalde 
calcium silicates, and allowed to stand. By this 
treatment the clay is converted into a non-plasti<- 
product suitable as a binding medium for granular 
materials, and wliich. unlike “ fat ” clay, can be 
treated satisfactorily in a filter-press. — A. S. 


[AprU 30, i#i6^ 
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Timber preservatives ; Bisk of poisoning hv 
P. Moll. Z. angew. Chem., 1915, 28, 73—75 
Tiie relative activities of various preservatives and 
their virulence as poisons (measured as reciprocal 
of lethal doses) are tabulated and shown to exhibit* 
as a rule, about the same ratio. — F. Sodx. 


Mercuric chloride ; Risk of poisoning by vohtiUao^ 

. F. Moll. Z. angew. Ohem., 19U, 27 5^ 

Chem.-Zeit., 1915, 39, Rep. 59. ' 


Tur fatal dose of 0-2 grm. of mercuric chloride h 
contained in 500 cb. metres of air cornpletelv 
saturated with the vapour at 20® C. Since this 
volume of air suffices a human being for 50 days 
any^ danger of poisoning by the occasional inhala- 
tion of air contaminated with volatilised mercuric 
chloride, e.g.. from wood impregnated with that 
substance, may be dismissed. — J. R. 


Jungner^s method of potash extraction from felspar^ 
dc., in cement burning. See VI T. 

Patents. 

Ccmenl : Manufacture of . J. F. Goddard, 

I^ndon. Eng. Pat. 13,542, June 3, 1914. 

A .MiXTURK of 1 part of tannin and 5 parts of 
gvpsuui with sulficient water to make a paste is 
allowed to dry and is then ground to powder. Tliis 
powder is mixed with Portland cement clinker, 
which is then ground in the usual manner, the 
temperature not being allowed to exceed 300’ F. 
The addition of tannin makes the cement stronger 
and more waterproof and does not affect lU 
soundness. — A. B. S. 


IX.-BUODING MATERIALS. 

Cement drain tile ; Investigation of the durahiliiy 

of in alkali soils. B. J. Wig. G. M. Williams, 

and others. U.S. Bureau of Standards. J. 
Franklin Inst., 1915, 179, 354 — 350. 

A PRELonNARY report on the behaviour of over 
=*8000 cement drain tiles after 12 montlis’ practical 
use in various American States, where they were 
exposed to the action of alkali wafer, fresh water, 
and ordinary weathering. The tiles were manu- 
factured from 16 different mixtures varying from 
the leanest to the richest commercially practicable. 
Those containing not less than 1 part of cement to 
3 of ag^egate ^Ye^e apparently unafi’ected struc- 
turally in the very concentrated alkali soils of 
Grand Junction and ifontrose, Colo., and Garland, 
Wyo. ; and those consisting of 1 part of cement 
to 4 of agCTegate (the leanest mixture employed) 
were similarly unaffected by the concentrated 
alkali soils of Fort Shaw, Mont., Sunnyside, Wash., 
Yuma, Ariz., and Roswell, N.M. — W. E. F. F. 

Heat-conductivity of refractory building materials ; 

Determination of the . E. lleyn. Stalil u. 

Eisen, 1914, 84, 832 — 834. Z. angew. Chem., 
1914, 27, Ref., 722. 

The following method is used in the Kgl. Material- 
prufungsamt, Gross-Uchterfelde West. The block 
of material to be tested is built into a structure of 
blocks of the same or a similar kind, and is in 
contact at one end with a slab of highly refractory 
material which is heated electrically by means of 
a granular carbon resistance. At regular intervals 
of time, the temperatures at different parts of the 
block along its longitudinal axis are observed 1^ 
means of thermo-elements, and curves are plotted 
with the times as abscissae and temperatures 
(difference between the atmospheric and observed 
temperatures) as ordinates. — A. S. 


Rofary [mnod] ,* Lining for . Dvnamidoii 

G.m. b. H. Fr. Pat. 472,933, May 11, 1914- 
Under Int. Coiiv., July 31, 1913, 

When a finer of non-conducting material is 
interposed between the o\iter casing and the 
refractory lining of a rotary kiln to reduce the loss 
of heat by radialion, the lining is rapidly attaclceil 
by the clinker when made of ordinary refractory 
bricks. This difficulty is overcome by using a 
special brick containing over 60%’of fused alumina 
for the lining, — W. H. C. 


Concrete i Process of trvaiiny masses of • 

Ellis, ^lontclair, N.J., Assignor to New Jersey 
Testing J^aboratories. U.H. Pat. 1,130J17, 
March 9, 1915. Date of appl., Sept. 25, 1911. 

; The surface of concrete ma.sses is roughened by 
the removal of very fine cement material, impreg- 
nated with a waier-resistant binding matermi> 
and the depressions of the surface are filled to the 
level of the peaks with a dust-preventing, water- 
' proof, organic binding material. By this meaDS 
'■ the wear is taken substantially by the peaks o 
j aggregate or sand in the concrete.-^lV. C. B* 


Acid-proof and fireproof material ; Manufaci^ure of 

an- — . 1.8c:hlossberg. Ger. Pat. 279,380, May 

24, 1913. Addition to Ger. Fat. 258,683. 

Thk material prepared as described in S 

patent (this J., 1913, 605), although 
withstanding very high temperatures, is 
in strength between 8U0® and 1200® C. To 
come this defect powdered glass or at 

is incorporated, so that sintering takes P* 
the temperature range in question. 
mixed intimately with colloidal is 

calcium oxide or hydroxide, 
added, and the mass is formed into block 
are hardened in the usual way. — A. S- 
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rment; Pwrae for manufacturing a itydraulic 
’ A. V. Carlson, Degerhamn, Assignor to 
r L. Carlson, Stockholm, Sweden. U.S. Pat. 

] 130,143, March 2, 1915. Date of appl., Feb. 8, 1 
1013.’ I 

See Fr. Fat. 452,399 of 1912 ; this X, 1913, 6.59. | 


Prodiidion of Uir oils which may he used as paint 
nik and vntk increased antiseptic and fungicidal 
Iropertks, Fr. Pat. 471,671. See III. 


X -METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron, cohaU., nyid carbon ; The chemical and mechani- 
cal relations of . J. 0, Arnold and A. A. 

Bead. Inst. iMech, Eng., ;Mar., 1915. Engincor- 
ing, 1915, 99, 362—364. 

An investigation of 5 steels containing C 0-C2 — 0-93, 
Co 2'68-20-85, Si 0 05— 0-11, Mn 0-16— 0-2.5, P 
and A1 each less than 0-02, ami S less than 0-04 
The forged specimens were all “ tough " in the 
lathe but easily machinable, the tenacity being 
gradually increased, and ductility and i-e’sistance 
to alternating stress decreased, ))y increasing 
cobalt. The carbides — separated from the speci- 
mens by electrolysis in dilute hydrochloric acid 
[sy. gr. 102) with a current density of O IS amp. — 
varied in composition between 50Fe,C4-(’OjC and 
SFcsC+CojC, and contained only 5 — of the 
total cobalt pi’esent in the steels. By annealing 
steels containing 2-68, 5-5, and 11 18 — 20-85% Co, 
i'5, 74, and 100%, respectively, of the combined 
carbon was converted into graphite. Cobalt is 
less effective than nickel in precipitating graphite, 
and forms no definite solid solution corresponding 
to Fe;Ni.-W. E F. P. 

Steel at moderately high temperatures ; Elastic pro^ 

perties of . F. E. Rowett. Proc. Rov. 

Soc.. 1915, A, 91, 291—303. 

Tnder alternating toi'sionnl .stress applied at 
3 secs, per cycle, hard-drawn, iinannealed steel tube 


Copper in skel ; Determination of . W. D. 

Brown, J. Ind. Eng. Chem., 1915, 7, 213. 
Five grms. of the steel is dissolved in a mixture of 
40 c.c. of nitric ac-id of sp. gr. 1-20 and 25 c.o. of 
sulphuric acid (1 : 1), the solution is evaporated 
cooled, and diluted to 400 c.c. 
with hot water. When the ferric sulphate is 
completely dis.solved, 50 c.c. of strong ammonium 
bisulphjte solution Is added, with stirring, and 
then 25 c.c. of a 5% solution of potassium thio- 
evanate : precipitation of the copper is complete 
after Ijoiling for 5 mins., and the cuprous thio- 
cyanate is filtered otf and washed with cold 1% 
sulphuric acid solution. The paper with the 
precipitate is then treated with 20 e.c. of hydro- 
chloric acid (1:1) and a quantity of standard 
pota.s.siuni iodatc solution (19-61 grms, KIOj per 
litre; I c.c. =0-00.5 grui. Cu) corresponding to 
2 c.c. for each 01 Cu expec ted. The mixture 
is diluted to 500 c.c., treated with a volume of a 
10 Oy solution of potassium iodide equal to that 
of tlie iodatc solution added previously, and the 
free iodine lUrated with thiosulphate of strength 
equivalent to that of the iodatc solution : the 
difference between the volumes of the iodatc and 
the thiosulphate corresponds to the copper. The 
rcnclions given are : 

4CuC.\S-r7KI05-llHCl = 

4CuS04~7jaT4nCX4-7KCl-f5H,0 : 
7ICl-rTKI=llI^7K(.'l ; 

KlOj 5Kl -r6lia=6KCl -fSlIaO 61. 

—A. S. 


Blister copper; Occurrence of some of ike rarer 

metals in . A. l^ilers. Trans. Amer. Inst, 

.Min. Eng., 1914, 47, 217—218. 

The relative proportions of metals recovered from 
lOU tons of blister copper at 8 refineries are given 
below. Ores treated at Xo. 1 and 2 occur in 
porpli\ry. Xo. 3 treats concentrated copper-lead 
mattes from dilYerent lead smelters of the Rocky 
^fountain ivgion. Xos. 1 and 5 : ores occur near 
dioritc. Xo. 6 works up mattes re.sulting from the 
smelting of silver and gold ores with low-grade 
copper ores, fi-om all parts of Mexico. At Xo. 7, the 
ore comes from veins found in limestone near 
andesite. 


No. 

lioiiiK’ry 

a;j 

Ag 

1 

Garfield, Utnli 

\ 02. 

288 

07.. 

2480 

2 

SteiifCH.'. Xev 

i Hiy 



Omaha. Nehr 

: m\ 



Mountain, Cal 

■ 1418 

UMlfUl 


racoma. Wusli 

2187 

87iU 


.Agiiasfalieiitcs 

I 482 

67.:tO(l 


(atto de Pasto 

! 17ll 

9000 


Mount Lyell . . 

i 464-5 ! 

7205 


Pt 

IM 

.SC 

Te 

Bi 1 

Xi 

02. 

1 

02. 

10. 

lb. 

lb. I 

1 lb. 

o:U2 

M83 : 

56-0 

r)-o4 

fi-1 

40 

l*Ui6 . 

4-4(i2 

llO-l 

none 

0-33 

; 64 

1*82.> i 

6-486 

26-6 

67-1 

18-6 

1 944 

l-:t2a 

0-607 

36-0 

3-3 

27-3 

1 11-5 

0*710 i 

3-327 

42-0 

. none 

0*7 

i 770 

0-416 : 

0-226 

170-0 

none 

4-0 

i 12 

0-310 1 

0-5S0 

13-7 

none 

13-5 

i 32 

0-624 

1-374 

42-0 

none 

4-3 

j 166 


— W. R. S. 


slightly less elastic at about 300° C. tlian 
temperature, but flowed perceptibly 
^^6 stress was applied at 15 mins, per cycle, 
ra! closed stress-strain loop in the latter 

1 about 4 times that in the former ; with 
wfl/oi C'* the energy lost per cycle 

540“ independent of the time. At about 
a inTT’’ tube flowed rapidly, and for 

1 t/in?. n- shear stress of less than 

remnuft? ^^•».^nd when the stress was suddenly 
folLvvfa V elastic recovery wn.s 

for SAVOY. 1 slow, backward flow which persisted 
annpfliLvw ’ under the sajne conditions, 

after-wrii • exhibited some flow and elastic 

hard-iiM ^®th were much less than in the 

“fd drawn tube.— W. E, F. P 


Copper ores; The smelting of Oi the electric 

furnace. 1). A. Lyon ami R. >1. Kenney. Trans, 
Ainer. Inst. Miu. Fhig., 1014, 47, 233 — 270. 

The electric furnace is intended, not to replace the 
reverberatory or blast-furnace in tlie smelting of 
copper ores, but to be used as a substitute for them 
in localities where fuel is dear but hydro-electric 
power easily available. The reverberatory, as 
well jvs the tdast furnace in ordinary coke smelting, 
is essentially a means of melting the charge, and 
this can be done in the electric furnace with a much 
higher heat efliciency. Michigan native-copper 
concentrate (Cu 37-35 smelted in a Siemens 
electric furnace gave black copper as.saying 98-59%, 
wdt-h a slag loss of O-ISOq. The volatilisation loss 
w’as smaUest when pi’oducing a low-melting, 
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monosUlcate slag. Power and electrode con- 
sumption are given as less than 040 kilowatt- 
hours per ton of ore and 10 lb. per ton of chaise, 
respectively. Matte-smelting experiments were 
made with low-grade pyritic, silicious, and roasted 
ores ; the slag and volatilisation losses were low, and 
power and electrode consuiuptiou are given as 
480 kilowatt-hours per ton of oi“e. and 5 Ih. per ton 
of charge, A discussion on the adaptability of 
the electric furnace to partial pyritic and pyritic 
smelting is added. — ^V. Ih 8. 


Copper-zinc alloys: Hardness of . I'. Mene- 

ghini. Arniali Chim. AppL. 1015, 3, 05 — lOl. 
The hardness was delerniined by a ball test, using a 
steel ball of 2-0 mm. diameter and a load of 10-8T— 
25*15 kilos., and measuring the indentation under 
the microscope with the aid of a niicrometer. The 
r^ults confirm Guertler’s generalisation that a 
diminution in electrical conductivity is accom- 
panied by an increase in hardness. — A. S. 

Zinc; Defennimiion of in ores ami pyrites 

cinder. H.Rubricius. Chem.-Zeit., 1015, 39, 108. 
The method is specially applicable to materials 
containing zinc in small quardities. Five grnis. 
of the finely powdered stihstance is heated to 
boiling with 15 c.c, of concentrated hydrochloric 
acid, and after about 15 miri:^. a few c.c. of strong 
nitric acid is added, and the whole concentrated to 
a very small volume, if it solidifies on cooling it 
should be gently warmed again with a few drops of 
hydrochloric acid. The cold residue U mixed with 30 
c.c. of concentrated aumionia and filtered, the treat- 
ment with ammonia is repoate<l two or three times, 
and finally the filter Is washed with hot w ater. If 
the liquid is not distinctly blue a few drops of 
dilute copper sulphate solution are added, as the 
presence of copper sulphide facilitates the subse- 
quent filtration of the zinc sulphide. The liquid is 
heated to boiling and treated w ith a few crystals of 
sodium sulphide. After a short time the pre- 
cipitate is filtered off. washed %vith hot water, and 
at once extracted with hot hydrochloric acid which 
dissolves the zinc (oxidation of the copper sulphide 
most be avoided). The acid solution of zinc is 
precipitated by sodium carbonate and the zinc 
weighed -as oxide. Tf manganese is present it may 
be removed from the mixed sulphide precipitate 
by dilute acetic acid, or it may be precipitated 
from the amnioniacal liquid by means of am- 
monium persulphate or bromine. — J. H. L. 


[Tin] dross [a}id zinc slags] ; The stnelHny of , 

in the electric fnr)iace. R. 8. Wile. ^Vmer. 
Electrochem. Soc. Min. and Eng. World, 1915, 
42,501—504. 


At the works of tlie American Sheet and Tin Plate 
Co., Demmler, tin dross is .smelted in shaft furnaces 
of greater depth than diameter, employing direct 
current at 220 volts and 800 — lOOU amp. After 
the initial formatkm, by arcing, of a molten slag 
containing &Oi, and Na,0 in the proport ions 
of 4 : 1 : i jpe^ectively, the furnace is worked on 
the resisMuEH^ principle, a mixture of the dross with 
carix^^ftHd eufficient silica to maintain the silica 
cOhb^^t^ the slag being charged continuously. 

^^Che temperature of the slag is kept above 3000^ 

ta-feduce the dross rapidly and to 
at ion of tin silicates; the tin 
l^lag under these conditiona ia 
nt at about 0*5%. The power 
])ut 350 kw. per ton for dross 
0, Zn 8—12, and Fe 10—18%. the 
the furnace l>eing 93 — 95. A 
ype has successfully employed 

iftnt of molten zinc slaffM bv a. np/v>oaa 



depending on the formation of easily fusible zi, 
ferro-sUicates and the sub^euent deconipositin 
of these (with volatilisation of the contains? 
zinc oxide) by lime at a high temperature, 

--W. E. P.’p, 

Tin. antimony, and arsenic ; Rapid anahfds of 

■alloys [mattes, slags, etc.] for . F \ / 

J. lud. Eng. Chem., 1915, 7, 211—212. ^ ‘ 


I The following methods have been used fur 
: years with satisfactory results : — Alloys. O*,") ern, 

! of fine shavings or drillings is dissolved in 8 c c of 
i coui'entrated sulphuric acid, the solution is boiled^ 
i (*oo!ed. treated with 5 c.c. of cold w^ater, cooled 
I and 20 c.c. of concentrated hydrochloric acid and 
: about 0-5 c.c. of granulated pumice are added 
I The solution is then distilled gently for 
] mins., the temperatupe being kept at 107“ C.'jbulb 
1 of thermometer 1 in. above surface of liquid) for 
j at least 5 mins. ; the. exit tube for the vapours is 
I bent downwards and connected with an S-tubc 
I one bend of which is nearly filled with water and 
j submerged in cold water, whilst the free end dips 
I into about 75 c.c. of water in a beaker. The dis* 
i tillate, amounting to about 200 c.c., is treated with 
an excess of about 2 grms. of sodium bicarbonate 
w’armed to 27^ C., and the arsenic determined bv 
titration with iodine solution (1 c.c.~0*010072 grm 
I or 0*00315 grm. As), in presence of starch, to a 
blue tint <H->rresponding to that obtained with 0 2 
c.c. of iodine solution in a control determination* 
The residue in the distilling flask is diluted with 
about 130 c.c. of water and titrated with per- 
manganate solution (2*6315 grms. per litre ; I c.c. 
-0 005 grm. Sb). The solution is then, if neces- 
sary, mixe<l with sufficient antimony trichloride 
i to bring the antimony content up to 0*07 grm.. 

I 6 c.c. of conceiitrated sulphuric acid, 00 c.c. of con- 
! ceutrated hydrochloric acid, and about 6 ins. of 
j clean, soft Xo. 14 pure iron wire are added, the 
I solution is boiled gently for } hour, and after 
; adding 4 — 6 ins. more of iron whe, again boiled for 
\ 4 hour. A rubber stopper is placed loosely in the 
j' neck of the flask, and, after tw'o minutes, the flask ‘ 
I is stoppered tightly, cooled in water, the solution 
I transferred to a beaker, the flask rinsed with 150 
c.c. of recently boiled water, and the .solution (300— 

J 3.50 c.c.) titrated with the iodine solution (see 
above; I c.c. =0*005 grm. Sn) 40 a blue colour 
corresponding to that given by 0*4 c.c. of the iodine 
solution. When more than Cu is present 0*5— 

1 grm, of potassium iodide crystals is added just 
before titrating the tin. 

Mattes, soluble furnace products, chilled slags, ek. 
Antimony and tin may be determined directly and 
rapidly by the following method, even when much 
j copper, iron, and arsenic are present : 0-5 gnn. of 
I the sample is heated for at leaat 1.5 mius. with 
1 10 C.C-. of concentrated sulphuric acid; if much 
i silicon is present 15 c.c, of water' is added befo» 

I the acid. The cooled solution is treated wim 
10 c.c. of water and 10 c.c. of hydrochloric acid, 

1 boiled for 2 mins., treated with at least 1*5 grms. m 
potassium chlorate, heated to expel chlorine and 
chlorine compounds, treated with about 0*1 grtn* of 
sulphur, and boiled for ^ hour. After cooling, 
solution isdiluted with 0 c.c, of water, cooled, 
with 20 c.c. of concentrated hydrochloric aeidanfl 
some pumice, boiled to expel arsenic, and antimony 
and tin determined aa described above. R * 
carl)on is present, nitric add is used iu 
potassium chlorate, and somewhat more 
IS added subsequently, Slags or ores 
insoluble stannic oxide or silicate musi nrst 
fused with caustic soda. — A. S. 


Tungsten; Occurrence and output 

Engineering, 1915, 99 , 442'^lo. . 

Thnusten is widely distributed throughot'^. .J j 
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it lias not been found. The following figures give 
the pioduetion, in ‘tons of 60% WO3 concentrates, 
L far as it is known 


» 

1912. 

1911. 

19U. 

1900. 

l‘WS. 

1905. 

port\igfil 

trglimi ........ 

All ofhtT countries 

982 

1140 

■1320 

600 

684 

320 

193 

266 

274 

376 

•>33 

172 

623 

610 

584 

430 

597 

750 

Aiiiefir-i , 

1207 

1120 

iMi 

1610 

671 

303 


637 

80(1 

1061 

900 

.54S 
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— 

.yio 

100 

— 

— 

— 

All other countries 

243 


315 

168 

1S7 

75 









1698 

400 

306 

7 

— 

— 

Elsewhere 

176 

183 

»169 

153 

— 

— 



928 

900 

H45 

670 

5K. 

l.’»'»2 

V. w 7-cnlniHl — 

— 

190 

1.S7 

78 


64 

Etsewhcri.' 

67 

310 


291 

182 

240 


Poftu{)(iJ~T]\e Borralha mines in Ib.e Oa^tcllo 
Branco district are the cliief producers; tlio 
concentrates contain TO to 72% WO., and arc fr<ic 
from tin, sulphur, bismuth, or phosphorus. The 
tuncsten is found in quartz veins, and in some 
localities it is also disseminated through granites. 
The Portuguese output is exported (o luvat 
Britain, France, and Germany. \S’ithin the )a>.t 
two years tungsten mines have been opened o-.d. 
on concessions in the Concolbo of Sabio^a and. 
Villareal, the total area exceeding lieetniT'. 
The average content u heti tlic mines were start^-d 
was found to be TO'^o WOj. and even reached 
although the concentrating methods weio imper- 
fect. Most of the labour of picking,, cru'-hing. and 
concentrating is cheap local hamlwork. unlii 
improved methods can he nindo available. Wnti i* 
power from tlie River Finhao is available for 


electric -power installation. 

Greai Britain, i>p(d)u and France. — Wolframit< 
occui's in the tin ore.s of Cornwall, from whid 
it has to be separated and reco\ eiv<l ; the oiitpui 
miiing recent years has found a ready niark<*t i» 
Germany. In Spain the ore is found in Iht 
Marmolcjo district of Anilahi.<ia ; improveti inillin). 
facilities and increased mining dcvelopinonts h\\ 
notewoi'tliy during the last four uY live 
In France the ore occurs in the St. Leonan 
district, Haute Viennes, and in the Liniousint 
district. 

. The Initcd Siutcft. — The United Slates oulpu' 
in LilO reached 1821 tons of 60% tungsten trioxid* 
concentrate.^. The Boulder Oounly fiehl ii 
J-olorado, and tlic Atolia field in I’aliiornia. hav« 
or many years been tlie largest producers in tin 
j tales, \^hen the steel market is overetocked 
ue larger mines close down. The Colorado ore i: 

(iron tungstate) with rather less thar 
0 ; whilst the Californian ore is sclieclite 

67 WO3 ; tin? vcin.s vary from stringer 
iinr,.-. J' ^ There are mines of li^se 
'"^izona, both scheelite and wolf 
in I Neva<la, tungsten-bismuth ores 
al<A .V u-' i*^?*^* huhnerite and wolframite 
where a wolframite is found 
^'^i^Wrted to Germanv ; some of then 
‘’"■'"■'‘l in GiTinaii.v. 

Diareai, ■r'!>'gsten has been found in man; 
esten, ‘ but there is only one mine of an; 

ot wtiLrl' ll^Posit in Nova Scotia, consUtiiij 
Count V lo’ ?,*■ eentral p.art of Halifa: 

'iwite the Atlantic coast. Hiili 

framite 'I* Breton island ; i>oth wol 
>listriot nn are found in the Kooiema; 

mineral has no 
m commercial quantities. 


I 


•f^'iy^^PSsten deposits are mined in India 
and m Tonkin, and some quantities of wolframite 
are recovered from the cassileiite in nearly all the ^ 
important tin-mining centres of Malacca and the 
E^t Indies, in India wolframite occurs^ in 
schists and granites in the Mergui and Tavoy 
dLstricts, in I^wer Burma. A small quantity has 
been obtained from the southern sWn States. > 
In Burma wolframite is the main ol^jcct of exploit*" 
tion, cassiterite being a sort of by-product, although 
occasion.ally the tin ore forms a larger percentage 
of the alluvial depo-yits Ilian tlie wolframite. 

South Afncrk-i(. — Tungsten deposits are very 
numerous, and have been worked on a profitable 
j^ale throughout the central portion of the 
< ordillcras, including Argentina, Chile, Bolivia, 
and Bern. The mine with the largest output in 
the world — tlie Ilausa Sociedad de Vlinas — is in 
Argentina : the ore ranges from (>5 to 75 % con- 
centrates ; the bulk of the output in normal times 
is exported to Germany. The very extensive 
deposits of low-grade tungsten ore found in Bolivia 
arc only worked when tlie demand for the metal is 
good. The laaa^st deposits occur near Izara, 
in the T’rovince of Tnquisivi. The ore Ls a tungstate 
of iron ami inuaganese, assaying in the pure form 
about WO^. It occurs in quartz veins in a 
pyritiferous «]iorite ; about 50% .WO, is the 
avernge of th«^ cnule ore. Deposits are also known 
in 1‘otozj. and in tlie Cochabamba and Oruro 
Dcpartincnt.?. 

In i’<Tu were important tungsleu mines in 
the pro\ince of Angaroco, from which, however, 
‘here has not been any very recent output. Con- 
siilfi-alih* development work was reported some 
tiiiif- ago on tbf‘ Conebico. or Huaura depo.sits 
ii^ the I'allav.a proxiuce. Ancachii; these mines 
are TkObO fi. to I b5U0 ft. above sea-level. The 
ore is i\ ludfrierito, ooourr-ing in at least two main 
quanz rcef.s 15 ft. to 75 ft.^in thickne.ss. An ore 
boily of 1 12..5oO.('t'U tons has been reported, cf 
which 10"., is c.'timatod a.s minable. containing 1% 
of hulinerile (7.5% WO.,) ; tliere is enough 2% ore 
to pu'vide an output for many years. In Chile 
thin v<-iixs of tiuigsten. associated with bismuth and 
other minerals are known to exist at Agua Colgada, 
in the <'arri/al district, not far from Hu.asco. 

— Tb.ere are important deposits of 
tungsten ore in South Australia in the Tankalella 
fiehi, not far from .\<lelaidc ; also in Queensland 
,and New South \V.ales, Some of the ore is wol- 
fratiiiU*. bismulli-\v(nrraniUe, and schoelite. The 
nsk’.nd tung«Jlen comes from the Heberton 
field and the Chillagoe or ITodgkinson river 
field. The ores are generally in quartz veins, 
usually mcompanied by tin ore near granite 
contact.s. but some veins are free from tin. In 
Xew .South Wales tungsten and tin occur together, 
the former .a.s wolframite and schcelito. Tasmania 
ami New Zealand also have tangsten deposits. 

'rUe sclliuir value of tuuirsten is based on a 
unit of l'’o WO, perron. During the first half of 
lini. up to the coiimiencement of the war, the 
value oi the unit was 22s. 6d. At the commence- 
ment of it was 2ds. 9d. : during the spring 
of that Year it rose to 26s. 8d.. ami continued^ 
at that level all Hmnc4h the year, when it fell to 
22s. 6d. During the latter naif of 1911, and during 
the spring ot 1912, it ryas as liigh as 31s. 3d., but in 
April of the latter year it fell to 20s. lOd;, and it 
continued at that levil until December, when it 
rose to 23s. 9d. 

Concentraiion. — Tlie eoncent rating-mill of a 
tuiigston-or«' mine with electre-magnetic separa- 
tion luav lu‘ describA*d as follows : — The ore from 
the miiie is dumped over grizzlies at the shaft- 
lums<\ the fine going to the bin. whilst the coaree 
is conveyed to tne sorting-table, where it is readily 
hand-piekod. the ore going to the bin, and the 
waste iwk to the dump. FT-om the sorting-room 
ore-bin the ore is hoisted to the ore-bin in the 
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mill building, the fines passing through a 1-in. 
grizzly, and the coarse through a cruder set to 
^ in., the whole passing through a shoot and, 
by bucket elevators, to a main storage-bin of lai^e 
capacity — 100 to 150 tons. Tlic oi^e i.s then 
crushed, wet, by rolls, the product from the rolls 
going to the trommel, the over-size returning 
to the rolls, the fines going to throe cone .sizers and 
then to two slow-current spitzkastens, distributing 
to tables and the slime-table. The concentrates 
from the tables are conveyed to drainage boxes 
and then to a .steel diying-talde, fi-om which they 
pass to a roa.ster hopper and revolving roaster. 
An electric magnetic .separator follows, froin 
which the tung.sten concentrates are bagged. 
The mill equipment may be operated by engines 
of .50 horse-power ."^nd 30 bor.se-power. the larger 
engine being required for the crusliing department. ! 
and the smaller one for the concentrating section. | 

Alloys ; Fonwitlon of by clcdrolysls. (r. ! 

Bruiii and !M. Aniadori. Aiti K. Accad. Sci., = 

Let., ed.Ai'ti, Padova. 1913— 14.30,319. Annali ! 

Chim. Appl., 1915, 3, 147. 1 

On* electrolysing solutions of mixed salts of two j 
metals (Cu — Ni. Fe — Xi. Fe — Co. Ni — Co) capal)le | 
of forming solid solutions in ail proportions, the j 
deposits contained the two metals in pn>poi‘tions ; 
varying with the composition of the solution and 
with the current density and voltage. With 
moderately Idgh current density an<l voltage the 
ratio between the two ?neTals in ll^e depo.sit was. 
in general, approximately the same as in the ^^olu- : 
tion, but with low current den.stty and vo!ta<:«‘ a 
larger proportion of the les.s electropo.sitivo : 

was deposited. In the cu.se of nickel and iron, 
using low current density (0 0.> ampere per sq. : 
dcm.), solutions in which tht* proportion of iron 
varied from 40 to 75% yielded deposits in which ' 
the iron content was practically constant at 52%. 
Solutions of iron ami cobalt salt.s in which the pro- , 
portion of iron varied from 33 -50% also yichled : 
deposits of constant iron content. In the case 
of copper and nickel, and copp^^r ami cobalt, the 
percentage of nickel or cobalt in the dei)osits was 
increased by adding ammonia or an ammonium 
salt and diminished by rotating tlio cathode. — A. S. 


results for Pb-Sn and Al-Cu alloys agreed satig. 
factorily with the experimental results of Dpgens 
(this J., 1909, 1041) and of Gwyer (tliis J,, i^og 
1066) respectively, -The results calculated foj 
Al-Sn alloys from the equilibrium diagram of 
Shepherd (this J., 1904, 826), in conjunction with 
the experimental results of Gwyer (thistl., 190(5 
639), indicated that the saturation limit of 20% SjJ 
given by Shepherd for the aluminium-rich solution 
i.s too h4?h : examination of some annealed allovg 
showed that the real limit is probably below 
10% Sn,— A. S. 


Patents. 

[Iron] ores ; Process of redwinf) . A. E. Greene 

Chicago, Tib U.S. Pat. 1,129,862, March 2, 19Ll’ 
Date of appb, July 15, 1912. 

Okes containing phosphorus are partially reduced 
with a suitable solid reducing agent in an electric 
furnace iti presence of lime, the reduction being 
completed with a reducing gas not capable of 
reducing calcium phosphate. — W. H. S. 

Steel : Vacuum process for -production of — E. 
Dolensky, Frankfurt, Germany. U.S. Pat. 
1.131,488, March 9, 1915. Date of appb, Oct. 22. 
1912. 

Tin* molten metal is cleared by subjecting it to the 
action of a vacuum in a preheated clearing- vessel. 

—W. R. 8. 

[Silicon sled] alloys; Mefhod of making . A. 

.Smith, Leetonia. ()luo, Assignor to The Youngs- 
town Iron and Steel t.'o., Youngstown, Ohio. 
U.S. Pal. l,l3l.7tHj. March 16, 1U15. Date of 
appl., Sept. IS, 1914. 

IIioii-.siLicoN steel is produced by pouring an 
entire cliarge of reliiiod steel from an open-hearth 
or oilier firrnace into a ladle, then withdrawing a 
fraction, not exceeding 25 tons, into another ladle 
ami mixing it with a silicon compound. — W. R. S. 

Steel : Preventing the formaiion of poisonous dud 
during the hardening and tempermg of ^ — . 
Voroin. ScTnvarzfarberi- und Chem. Werke, 
Akt.-Gcs, Fr. Pat. -171,708, Alay 4, 1914. 


Alloys; Quantitative effect of rapid cooling upon 

the constitution of binary . Pari III. (>. II. 

Gulliver. Inst, of Metal.s, .Man-li, 1915. [A<1- 

vance proof.] .31 pages. 

A CONTINUATION of prii'viou.s work (J. Tnst. Metals, 
1913, 9, 120 ; 1914. 11, 252), lea«ling to the estab- 
lishment of formuhe by which tlie constitution of an 
alloy cooled at a rate not consistent with equili- 
brium can be calculated frtuu the data of the 
equilibrium diagram. From the calculated results 
the apparent solidus curve of tlie alloys fur a given 
rate of cooling can be drawn. For a rate cooling 
between extremely slow and extr(*mely fast, the 
proportion of liquid, nr eutectic, in a binary alloy 
of simple type, at a temperatui-e ju.st above the 
eutectic or transition point, is given by a formula 
/ X — X 

of the tjqje: where X is the percentage 

of one component in the alloy, Xr is the percent^e 
of that component in the liquid or eutectic, ami 
X is the apparent saturation limit of the solu- 
tion at the rate of cooling in que.stion. If the 


TTaudenino mixtures containing potassium cyanide, 
etc., arc used in the form of small tablets, balls, or 
the like to pievent dusting. — \V. E. F. P. 

StcA high in manganese ; Process for rendering 
ensilg machinnhle. Poldiliiitte Tiegelguszstalii- 
fabrik. Fr. Pat. 172,185, May 14, 1914. Under 
Int. Conv., May 27, 1913. 

The piece of .steel is maintained between 350'' and 
HOOM:. for 1 hour or longer according to its size- 
ami then allowed to cool. — W. E. F. P. 

Furnace for heating or annealing. A. Smallwood, 
J^ondon. Eng. Pat. 4480, F(;b. 20, lyl*' 

The material under treatment is convoyed 
from the lieating chamber upon a liollow can 
or truck heated internally by the gases fro 
portable fire-(diarnber, .which may form 
the carrier. 'J'lie healing gases pass from 
ciiamber through longitutlinal and 
within the carrier, providiJ with ppcnmp 
I can bo controlled independently. — Vv.E. b - 1 ■ 


X —X 

liquidus and solidus are straight, n—1 + j 

where Xti is f'he percentage of the one component 
in the satuKired solid solution ; when the liquidus 
and solidus are curvad, n is a more complex 
function of X, Xr.. Xjc, and x. The calculated 


M. Her, Denver, Colo- 


Crucible-furnace. P\ . 

Pat. 1,129,983, March 2, 1915. Date 
May 20, 191 


of apP*-' 


In a cylindrical furnace haying an open 
spiral air-heating flue is provided in the wa 
crucible chamber. Air Is supplied to t 
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?nd of tlie flue from a pressure chamber at the 
base of the furnace, and discharged, heated, into 
the fuel duct at the lower part of the crucible 
niiflmher. The furnace is made in two sections to 
permit removal of the crucible.— W. E. P. P. 


nhtallurtfical furna/'.e. U. Wedge, Ardmore, Pa. 
U.S. Pat. 1,131,449, ^lavch 9, 1915. Date of 
appi., July 16. 1913. 

A multiplr-hearth furnace, with a central 
rotating shaft carrying rabble arms, and a valvcd 
passage through each hearth for permitting a flow 
of ore from an upper to a lower chamber whilst 
preventing upward flow of gas. The valves are 
operated at regular intervals by the arms carried 
In- the shaft above the uppermost hearth. 

— VV. R. ft. 


Fiirnoces ; Cooling electric [smelling] bg air. 

H. Magron, Fos, France. U.ft. Pal. 1,131,009, 
March 9, 1915. Date of appl., Feb. 9, 191."). 
Cooled air is circulated and expande<l in contact 
with the walls of the furnace, to cool the ouler 
portion of the charge below its melting point. 

— B. N. 


Ores; Couceiitration of . H. L. Sulinan. aiul 

Mineral? Separation Ltd., London. Eng. I’at. 
49;i8. Fein 25, 1911. 

Ix concentrating ore.s Ijv flotation, c.jt., by tlie 
agitation-froth process, a -silicoflnoride or liydro- 
fiiiosilicic acid is added to the aqueous in(.di\nn, in 
place ol the sulphuric acid coninionlv used. 

— \\ . E. E. P. 


Ctilmiisiiig tcire, sheets, ajid other pm/iirU ; Utilhs 

for . N. K. Turnbull, Maiudioster. Jeng. 

Pat. .5089, Feb. 27, 1914. 

Thf. wire, etc., is galvanised conlinuonsiy in a bath 
in which the molten zinc is suiiported on, and 
heated by molten lead. The tank is divided into 
comparlmenta and by means of part it ions a greater 
depth of zinc is maintained in tlie inlet .and exit 
compartments than in the middle one. so lliat as 
dross is toriiiod it descends out ot the path of the 
material under treatment.- -W. E. F. 1’. 


Cadmium froon zinc ores ; Remoml •»/ . G. Higg, 

Palmcrton, Pa., Assignor to New Jersey Zinc 
Co- New York. 1 .,S. Pat. 1,129.991, -Mareli 2, 
1915. Date of appl., Deo. 3, 1914. 

The ore is roasted and the eadiniuin is th, n 
converted into sulphate by leaehing with an 
aqueous solution of zinc ‘sulpbale ; the zine 
sulphate is derived in part direetlv from the 
roasted ore and in p.arl by adding sulplmrie aeid 
0 the leaching liquid. I'iie roasted ore is aibled 
S auua ly lo the leaehing liijuid, and the resulting 
liquid drawn oil.— W. E? F. 1'. 


tungsten poicdcr ; Process for protiwhiq . li. 

nain. 1 oRgnind, Norway, As.signor 'lo General 
1 ''^'■'lencetadv, N.Y. I'.S. Pat. 

Jlarch2, 1913. Date of appl., Sept. 20, 

heated to dull reilnes.s in 
Sm s >’‘1X1 9’ix'v, wbieb is 

WglierlXmutL-W^^^ hydrogen at a 

>’»t. 

1911.’ 1915. Date of appl., July 31, 

"’*•'** "'*1? 0-5, (hi not 

e (e.o tile And >lu not more than 

so J) \\ ^ py 


Aluminium and its alloys ; SoWi-r for . G. 

V -'larch 17, 1914. 

Under Int. Conv., April 3, 1913. 

As alloy of Cd 13, Sn 1, and Zn (S parts hv weight. 
I he surface., to he joined are heated to the melting 
pomt of the solder, rubbed with the latter until 
good eontact ls elleeted, pressed together, and 
quenched while under pre:>.sure. — \V. E. F. p. 


Aliminium ; Low-temperature solder for . 

LTlmniiim dcs Industries Xouvelles. Fr. Pat.’ 
4 1 2,393, May 19, 19 1 4. 

The solder is prepared by adding 80 parts of tin, 
10 or zinc, 5 of bismuth, and 5 of aluminium to 
molten potas.smm chloride, aiklitions of the latter 
being niude at intervals to bring the total quantity 
up to 80 parts ; w hen the charge is at a cherry red 
heal, 4 parts of bismuth chloride is added and the 
mixture well stirred, poured, and allowed to cool. 
I he solder can be used with a soldering iron. 

— W. E. F. P. 


Ores ; Ptani for the reduction and smelling of . 

K. I>. Kemlall. Klizaheth, X.J.. Assignor to 
executoi*s of J. B. Haggin. U.ft. Pat. 1.131,709, 
:March id, 1915. Date of appl., July U, 1914. 
A siT.WT furnace, clo.sod at the tf»p. has within its 
walls a conduit for <h'livering ore and reducing 
agefd ti> tile crucilile, and within the conduit a 
removalile perforated pipe eonnectecl with an ex- 
hausting fan for tlie removal of the gases; the 
perforation.^ are proterted l)y hoods. Another 
similar conduit is provickal for inlrodu<“ing a flux. 

-\V. H. ft. 


Copper ; Process of ertructing . C. II. Benedict, 

Lake Linden. .Micln U..ft. Pat. 1,131.986, 
.March Id, 191.5. Date of appl., .April 18, 1914. 
(' oi’i’Kij-RKAiaxG sand.s are leached succe.ssively 
with a series of cupric-aminDnium salt solutions 
of decreasing strength; copper and ammonia are 
recovered from the .^tronge>f solution, and the 
weaker ones are used again for leacliing, — \M K. ft. 


CoUoidal metal sohdhns : Mnnnfaclurc of stable 

. Inw. f. Kleklro-osiuoso m. 1). II. Fr. Pat. 

471. d79, .VpHI 10, 1914. Under Int. Conv., 
April 14, 1913. 

Cor.i.omvT. metal solutions are stabilised by soluble 
silicic aeid, es]HH ially that prepared as described in 
Fr, Pat. 17Ld7S (see page 123), a salt of the metal 
being added lo the silicic acid solution and then 
iVLlucei), preferably \i\ hydrazine hydrate, 

— F. Sony. 


Iron allojf for dgnamo-cleclric purposes ; Process of 

manufocfurinij an . W. Riibel, Berlin. 

I'.S. Pat. I,i30,d78, .March 2, 1915. Date of 
appl., July 9, 1912. 

Skk Addition of Julv 10. 1912, to Fr. Pat. 429,758 

of 1911 ; this X, 1913, lid. 

Mehds from low pereenluge ores ; Process for ex- 
tracting . If. ft. Mackav, Norwich, Conn., 

U.S.a! Kng. l»at. 20,138, Xov. 11, 1013. 

See U.S. Pat. 1,094,371 of 1914 ; this J., 1014, 598. 


Sulphide 'ores ; Concentration of . Minerals 

Sei>i\ratlou and De liavay’s Processes Australia 
Pi'oprietary. Ltil., Mell)ouino, Australia. Eng. 
Pat. 5v''r>d, .March 7, 1914. Under Int. Couv., 
April 3. 1913. 

See Fr. Pat. 409.077 of 1914 ; this J., 1915, 35. 
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Mdffnetic separator. G. Ullrich, '..'Magdeburg, j 
Assignor to F. Kmpp Akt.-Ges., Grasofiwerk, ,r 
Magdebnrg-Buckau, Germany. G.S, Pat. | 
1.130,64^, March 2, 1915, Date of appl., >iOV. i 
2o, 1913. . • ! 

See Fr. Pat. 464,15ti o£ 1913 ; this J., 1911, 425. ; 

Desulphurising ores ; Process for . G. Fusina, < 

Genoa, Italy. U.S. Pat. 1,131,691, March IG, ' 
1015. Date of appl., April 25, 1912. 

Ske Fr. Pat. 442,280 of 1912 this J., 1912, 931. ; 


ICL— ELECTRO-CHEWnSTRY. 

EleHrical conductivity aboi'c 1500'' C. of r-apours at 
iwnnd pressure; Methods^ data, and new 
apparatus for m€asuri}nj — — E. F. A'orthrnp. 
J. Franklin Inst., 1915, 179, 337 — 35*2. 
pRELiMi^Any experiments showed the character 
of the electrical condnetion of metallic vapours to 
<lepend upon the form (and probably the material) 
of the container, the 
applied voltage and its 
direction, the tempera* 
tnre. the nature of tlie 
metal, and the frequency 
when an alternating 
voltage. was employed; 
and it was found neces- 
sary to make the meas- 
urements with direct 
e.in.f. which could be 
commutated, and then 
repeat them with alter- 
nafrage.m.f. of different 
knoTvn frequencies. The 
vertical electric furnace 
employed had a cylindri* 

( al chamber, 2-2 cm. in 
«liameter. and a heating 
length of 13 cm. An 
interchangeable heater* 
unit of graphite, employ- 
ing a metal of very Idgh 
ni. pt. as resister 
material, was used, the 
furnace resistance bear- 
ing a definite relation to 
the temperature of the 
furnace when the latter 
was heated slowly. The 
metal resister wap pro- 
tected from oxidation by 



the gases (CO-}-X) developed in the furnac** nt 
[•ed heat. To heat the furnace rapidly to 1500 ^ P., 
about 1600 watts was required, and an equilibrium 
temperature of 1645' C. was attained in about 
2^ hours, the maintenance of the latter requiring 
'^8-6 volts and 5S amperes ; in one lest a heater- 
unit la.sted for 137^ houi-s. The container for the 
vapour (see fig.), made of Acheson graphite, was 
held in position and insulated from the crucible by a 
piece of I)aked “ lavite ” wlxich also fonned a cover 
for the furnace chamber, the resistance measured 
being that of the hot vapour in the space between 
the outer surface of the inner cylinder and the 
inner surface of the cvlindrical cnicible, the internal 
diameter of which was 1-75 cm. The lemperature 
to which the vapour might be raLse<l was limited 
by the m. pt. of lavite (about 1.525= C.).. In using 
the apparatus, a small piece of the metal to be 
examined was placed in the bottom of the graphite 
crucible and the temperature of the furnace 
steadily increased (never being allow ed to decrease 
while the measurement was in process). Measure- 
ments w ere made of the conductivity of the crucible 


gases of the asynj. 

metric r^istance %he latter at 1510® C., and oi 
the conductivity of mercury vapour from 900° to 
1500° C.: but .ifc- is recognised that quantitative 
measurements as regards metallic vapours will 
be of little practical value until means are provided 
for maintaining the vapours under pressure ; above 
1200= C., minute particles of carbon (from the 
graphite container) are iiitermingled with the 
vapour or gas in the crucible, and these particlp? 
probably are largely responsible for the electrical 
conduction observed.- Considering that the elec- 
trical conductivity found for all oxicle powder's and 
refractory materials might be due in part to the 
conductivity of the hot gases permeating the solid 
material, a container was packed full of very pure 
alumina, and the resistance {miUiamperes vs. “ C.) 
me.asur^ at 50 volts, the central electrode being ’ 
jiiaintained positive. From the results o])tained, 
in conjunction with previous measurements, it was 
found that about 21*^0 of the conductivity of the 
aluniina was due to that of the hot gases in its 
interstices, and it is Therefore concluded that at 
temperatures exceeding 1500° C. it is impossible to 
obtain even approximately good electrical insula- 
tion by any means. — W. E. F. P. 

Silcer volUnneier ; Studies on the . G. A. Iluli tt 

and G. W. Vinal. J. Fhys. Chom.. 1915, 19, 
173—192. (See also this!., 1914, 482; 1915.91.) 
CV»MPAn.\TiVE tests made wltli porous cup volta- 
meter's employed at the V.s. Bureau of Staiulanb 
an<i Princeton University, respectively, resulted iir 
rrv’od airrec-ment. Several kinds of porous cups 
were used, and the voltameters diflered appie- 
i iahlv in size and shape. In making determina- 
tions' of acidity to ascertain wlien the poious cups 
were in cquilibi'inm witlr the electrolyte, methyl ivd 
w as used as indicator in preft-renee to iodeosin. iu 
the final washing of the deposit W’ith condudivily 
\vat<'r the change of coiiductivity of the water i? 
tlie best criterion of the ofticieney of the washinc, 
hut the operation m\ist be accomplished speedily, 
as owing to eloctj-ochetnical action even cojidiic- 
tivity water slowly dissohes silver which has beea 
deprosited on platinum. — J. Th 

P.VTENTS. 

Funttf c • Ehrlric arc — . E. Troye and E. Edwin, 
Assignors to Xorsk Ilydi.-'-Eicktrisk E^aclstoi- 
akties<‘‘lskai>, t'hristiania, Norway. Ist' 

1.122.555, Deo. 28, 18U. Date of appl.. Jui» 
2(i, 1811. 

Thk aros are arranged in a iniultiplia.^e star eirniiit, 
to render them statile. and a multiphase trans- 
former is conneeted to the oiifuit, with aii arc wr 
each phase comieetion. .V grounded 
ne\ilral eonneotion, common to all ,*re pis 
connections, is connected to the neutral IJ'd" 

' the transformer, and switche.s are arrangei m 
metallic connections between the arcs an 
neutral point. Each phase connection is P''"'' . 

with a reactance, tuned to pass only ■r'- „ 

harmonic of the current. Different arrange - 
are described in which a furnace is in eacn I - 
connection of a three-phase * ''ansformer. ^ 

connected to a neutraLwire, or with the o r ^ 
ill induction current, s, or with several I- • ^ 
supplied with induced currents from ■ 
primary winding, or in which choking 
employed. — B. N. 

Furnace ; Elf.eiric • J. ^'rr^r-hford, 0“-' 

111. V.S. Pat. 1,129,842, .March 2, IMJ. 
of appl., Aug. 19, 1014. ^ 

,„ The outer and inner walls of a tf 

' double-walled body portion are spaceu i i 
end pieces, each provided witli a rih, 1 
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1 wliidi receives the walls oiijls outer 

/'ll itiiier edf'OS respc(*tively. Tlic inner wall 
?.'/riiis a ri'fraetory core, and tiiree heater i*esistaji(‘C 
are distributed uniformly upon its j 
l/ii. r siu face and pnil)e(!ded in cement ; the space | 
I'chsi ti walls is filled with ndraetory parkhii' | 
i,ui< l iid. d'lie conductors are connected to a | 
of c'lirrent anti to throe sinn!c**iM>le tloul)l(t- i 
dij-ow knife switches nHumted on the furnace, so : 
iliat the resistances may be connected in various ' 
\vith relatioji to each other and to the 1 
s/iii '■/ of curreril, to prnd\ice dilYerent ((anp(‘ratiires. • 
\ door is arrani^cd in one of tlw end pieces, and a : 
idiiy- slotted tliagonally and adapted to provide i 
ail ailjuslalile vent, in the other. — H. X. 


and I'Un ; Elrcfrit a} . L. If. 

Pasadena. Cal. C.S. I»al. l.i:Y0,302, 
1!)],'. Date of appl., June 20. lOlI. 
.fuly 2i), 1011. 


Oiiidin|X.s, 
Maivh 2. 
Ih-new<‘d 


being ivniglicned on (he inner sm-rai e and forming 
a dielectric. A hotly of mereiiry in llie annular 
space acts as tlie clectroth'. tlie metal entering the 
indentations of the rouglieni’d part, and forming a 
miml>er of tine tlisclmige points. B. X'. 

LupiUf ; [Kledrirdl] /l/^r^t■rss of In-nroiij luriuirafhuf 
AUHpe)u!i'(l matter frotu] ('. B. laindrelh, 

Bhiladelphia. I’a. I'.S. Bat. l.BU.Piu. .Marcli 
0. lOl.'i. Date of appl.. June Id. l!*i L 

.Sl’si'kxdki) matter is scpninted he passing an 
eleclric cuiTenl tiirough the li(|nid to form a coagu- 
lant. A part iii Use de])osilcd sediment and 
coagulant. separa(e<l t'V settling, may he again 
introtliua-d into the litjuid, suhseijnent to the 
eleetrieal tr<‘almenL — B. X. 

Manufiutare of fioli/hlf. rhcmUdlJi/ 'jaire fiil'icic (idd, 
Br. Bat. 171. h7S. ,SVe VII. 


Tiii; ovt'i! is provitled with an inner and otilcr 
w.nl. the upper portion of the outer chamber 
l/lweeii the walls forming an air <ompaitment. 
Jlridircs are arrange<l in the* outer ehaml)er with 
final resistances on them. an«l air is admitted 
to the chamiHTs thnuigli inlets which may he 
cliised. Bolts, at the top and bottom of (he inner 
wall, romiecl the two cliamhei-s. and .'ih* contrr>lle<l 
hv jilugs sliding in tliein. An outlet, Ixdow tlie 
IcVi-ls nf tile ports, eonmwts tin? inner eliamher 
with iv fliio and stack, and mean« ar<* ptovhled 
" to yiehliiigly seal (lie outlet.”- — J>. X’. 


rcia-c of ilrelrirUji /*/</;// iji-oi'-ih. Drnve/, 

and fletm’dls. See X\'l. 


XII. FATS; OILS; WAXES. 

Colloii'furd : A'ilnnjra oihI fai hi short'^^inplr . 

(‘. A. WelDand )•'. I). Smith. .1. Ind. Bug. BIkmu.. 
7, 2!T. 


Fiiniiicc i EJpctr'n . \V. S. Horry. Niagara 

i''alts. Assignor to I’nion ('.uhidc t’o.. New N'mk. 
i:.S. Bat. 1.130.731, .Maivli 0. Date ..f 

appl.. Jan. 21, Itll (. 

cuiTent is .supplied to several s**is of 
il('itro(l(’s. disposetl symmetrically. \ty a numher of 
cdtuliK tors, arranged in parallel for eadi pliasc. 
Ivu'h ill tlie eli'ctrodes na-eives ^-nrl^•nt of dilTci’eiit 
j)hast‘ from that of neighlHUii-ing eha tritdes. and 
ihe coiiihu tors extend to 1 In* ele» (r«)dcs hy dilTereiil 
riHilcs. (wh iiiterlink<‘d witli othei-s carrying curicnl 
Ilf opjiosing phase, wher<'l)y tin* self-lndiiction (*f 
lh(‘ system is miiiiinis«nl ; each set of electr<nles is 
cuiiliecleil ill delta to its own sii[iply. — B. X'. 

Hitfipfi ; Pro<r6-fi for the synthenin of . j A7cr-h'/(Y//| 

pnircun for producing rearHoHS in ifuseft aii<i 
fpir iirartisiiu/ ihe same. 1^. Ij. Summers, 
(hieago. 111. B.S. Bats, (a) l.i:hh‘UP uml (n) 
1.13ti.dl!. March !h lOb"). (tale of appl.. Nov, 
2 .). IPU. 

('•) Onk or more of the constituent gast‘s is 
^thuigly licuteil. and a ndatively «ool gas is then 
>iiji(te(l unilci* ])ivssiuv, whei-ehy thi* gases ar«- 
'laulc to combine ; the resulting gases are ipiu-kly 
niiiovcil from the heat z.one. (B.) An am* is 
eslaldidieil, and the more inert gas is fed inl<> Hie 
3rc. A s(H(»nd gas is injeided uiuler [iicssurc. thus 
•^xtiiiguisliing the are, wliicli is then immediatelv 
n-cstal)lished.— B. X. 


^'dtci-yseparutor and process of makimj Ihr same. 
ij .Assignor to Bhihulelphia Slor.agt* 

battery Co., ihiiladi-lpliia, Ba. I’.S. Put. 
dhiaviii, 2, BH.’). Date of appl.. Mav 

13 , J'JIJ. II . 

d/!*' "*■ ‘’‘^idferous tives is shaped into Ihe 

rail'd ors, and lioiled in water for fituu 
m tioiu-s at atnmspluTie pressure. 11. X'. 


^ ' I apparatus for ijmeralimj 

M, • hitox, Xew York, A.^sigmw to Knox 
'• 1 >‘ 7 .<mh- Bo. of Amerieji. I'.S. Bat. 1.I30.S27. 
''"'-I' Date ,,f apiil., 1 ),t. 1. MMO. 

anul.l' dll),':, are separated hy an 
M^ace chtsed at on« end, one of the tiihes 


Sin-a i MI-IN'S of 1‘ighteen varieties of upland short- 
Maple cotton, grown on led clay soil wldidi liad 
been imiforndy halilisetl. wi-rc ground under 
uniform conditions m tlm same machiiu*, and the 
reinaiuing lint >\as remo\’cd from the seed hy 
hand : tiu‘ .amount of lint not removed liy the gin 
may vary from to 121 )h. per KKhi Ih. of seeil. 
'Ihc moisture content (d' the kernels of these 
eighteen vaHclics ranged I'i'iHii d-12 to ll-T')'’,,. the 
fat from 3.7-2I1 to hS-Ul".,, and tim nitrogen from 
."ciu to ()-22^\,. Arranging the eighteen varieties 
in t\v») groups of nine, a«-curding to Ihe nitrogmi 
eoiitenl'of Hie kernels, a ton of mix(‘d cottonseed 
from one gixmp wouM contain s :i Ih. more nitrogen 
(value alioul Ss. 4d.) and Ih-h Ih. less oil (\alue 
;il*out 2s. Id.) than a ton from the other grotip. 
leaving a balance of ds. 3d. per ton in favour of the 
s<‘«h 1 of high niti*ogtm luntent. Tlu* nine varieties 
in the high nitrogen group (X. .')-<'>3 - -ii-22 ; average 
r) PtB’.,) Were .Schley, Bevy’s improved.^ (’ook's 
impiMVcd. Jarman K. sunheam. Willet’s ideal, 
(’o(»k’s X'o. «i7.7 Ala. i'A]». Station. \\ aiuuiiaker's 
csl. hig l»oll— storm proof. King and tvimnjdi 
hvhriti, ami Hite's ear!\' prolilK'. — A. S. 

I’lfsapotiifadde matter la pretises | ,• Jhietiiihialion 

„f j. hh 'l'\vit< lK'U. .1. Ind. I’.ng. rhem.. HH.u 

7. 217 21S. 

I'lVK grams of the sample or. preferably, of tlie 
fatty acids pivpared for the ' tiler te>t' is 
sapouilied with alcoholic potash, and tlie mixture 
evaporated nearh to drvncss. treated with a small 
4|uantity of alcohol and with water, and washed 
into a sei'arating funnel ; the volume of the stiap 
solution should tie 1-70 2''0 c.c.. aiul the ratio 

of alcohol to water 1 : 1. ’I'lie solution is shaken 
with two successive .'a) c.c. jiortions of ether, and 
the united etlier extracts are washed onee with 
water, onee witli dilute hydrochloric acid, then 
again with water, transferred to a weighed dish. 
evaj)urateiU ami the resiilue driial at lin B. and 
weighed. I* is then dissolved in neutral aleohol ami 
titrated with standard alkali: the iiuantily of 
fatty aeids (deri\ed from a small «|U:uitily of 
st»ajmlis.solved hy the etlier) tlius found. calculated 
as oleie aeid, is deducted from llu' weight of tlu* 
original residue.- A. S. 
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[April 30, 1915. 


Emulsions ; Experiments on — — Adsorption of 
soap in the benzene-water interface, T. R. Briggs. 

J. Phys. Chem., 1915, 19, 210—231. 

Tire amount of sodium oleate removed from 
aqueous solution by emulsifying with benzene 
(loponds upon the speeifie surface of the benzene 
phase and the oouconlration of the soap solution ; 
it increases rapidly at first with small increases of 
concentration, but subsequently is practically 
unaffected by large increases. The emulsification 
depends upon the formation of a viscous semi-solid 
film of soap about the benzene globules : the 
condensation of solute in the liquid interface is 
regarded as a special case of adsorption. Dis- 
crepant results were obtained with hand-shaken 
emulsions owing to the varying size of the benzene 
globules. Such emulsions were “ homogenis^ ’’ 
by impinging \ipon a bailie wall from an orifice 
of 0‘5 mm. diain. at about 1 at. pressure : after eight 
or ten treatments most of the glohules were 
reduced to less than cfp diam. The adsorption 
was then much more pronounced, and the stabilit y 
of the emulsion was greatly enhanced. With a 
“ homogenised” solution having a final equilibrium 
concentration of 0’3t3 grms. of sodium oleate per 
litre, the observed amount of oloo.te adsorbed by a 
litre of benzene was O-l-l grrn., the amount calcu- 
lated from Freundlich’s adsorption equation being 
O' 12 grin. — -T. R. 

Patk.nts. 

Oil or grease from animal or other matter : Extrae- 

Hon of . D. Adamson, livde. Kng. Pat. 

5700, March G, 1914. 

The material (fish refuse} is extracted in a rotating 
vessel by means of a volatile solvent, which is 
admitted through a pa^ssage in the trunnions, 
whilst the extract is drawn off through a grid 
covered with filtering material. Steam may be i 
supplied to a coil within the ves.sel through another j 
pa.ssage in the trunnions. — C. A. M. j 

Oils; Miring device for use in the k;gdroge.nation | 

of and in similar processes. G. Calvert, I 

London. Eng. Pat.'5907, March 9, 1914, i 

TirE mixture of oil and catalyst is treated with j 
hydrogen in a closed vo.sscl containing a rotating I 
comb'.shaped agitator surrounded by a stationary i 
gauze screen, w hich finely subdivides the oil, whilst ] 
a centrifugal propeller at the base flings the mixture j 
\ip\vards to be beaten and subdivided again, j 
Hydrogenation is accelerated by the impact of ; 
the oil against the screen. — C. A. M. j 

Fatty inatler ; Hydrogenisifig . F. W. deJahn, 

Xew^ York. U.S. Pat. 1,131,339, March 9, 1915. 
Date of appl., April 1, 1913. 

The finely-divided fat is agitated with Ijydrogen 
in one ve.ssel and then passed through a second 
ves.sel containing the catalyst. Air is -withdrawn 
from both vessels, and the circulation of the fat 
continued until hydrogenation is complete. ' 

— C. A. M. i 


Fats ; Apparatus for the catalytic hydroifenation of 

. R. P. Pictet. Fr. Pat. 472,080, July 21, 1913. 

The oil, with or without the addition of a catalyst, 
is made to pas.s by gravitation through a series of 
communicating tubes the w’allH or W'hich arc 
composed of a catalytic metal. The inner surface 
of the walls of the tubes is submitted to a pre- 
liminary treattnent to increase the catalytic 
activity of the metal. Hydrogen in suitable 
proportion is int.’^oduced into the tubes, and the 
oil is subdivided by rotating dcvicas, which 
constantly brush against the inner walls. — C. A, M. I 


Oils ; P) oceas of refining animal and vegetable ^ 
0. Baskerville, New York. U.S. Pat. 1,130.G98 
March 9, 1915. Date of appl., March 13, 1914. ’ 
Tiffi oil, e.g., cottonseed oil, is neutralised 
caustic alkali, with or without the addition of a 
saline electrolyte, the alkali soap dehydrated by 
heating wdth an anhydrous salt (c.r/., sodiurJi 
carbonate), and the coagulum separated.— P. a, i], 

[Fullers"] earth-treating process. M. J. WeUli, 
As-signor to The Atlantic Refining Co., 
Philadelphia, Pa. U.S. Pat. 1,132,054, Maivh hi, 
1915. Date of appl., June 7, 1913. 

Fullers’ earth which has been used to treat oily 
liquids, is revivified by treating it with a suitable 
solvent, or calcining it, and then treating it with 
acid, which removes the ingredients “ tending to 
produce fusion.” — A. B. S. 

Detergents; Preparation of stable oxygenated , 

H. SieboId. Ger. Pat. 279,300, April 23, 1013. 

A PERPHOSPHATE IS mixcd with soap or oilier 
detergent material. The products are more stable 
than perborate preparations. — A. S. 

Washing and bleaching of wool, and reeonnj 
grease and poinsshem suits. Fr. 3’at. 471. b, 'I, 
See V. 


Xni.-PAlNTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Oranular .suhsianecs [pigments, etc .] ; Vahiaim 

of by counting the particles. 0, ICiilin. Z, 

angew. Chem., lOiu, 28, 126 — 328. 

From 0-1 to 0*5 grm. of the powder is shaken for 
15 mins, with a suitable distributing medium 
(turpentine, iinsocd oil. glycerol, water) in .a 10 c.n. 
brass cylinder, and O’Ol c.c. of Ihe homogeneous 
mixture is withdrawn with a micro-pipeltc, dibited 
to 1 c.c. with the liquid, and again shaken for 
15 mins. One drop is then placed on the otiCft 
glass of a Zeiss-Thoma chamber for counting the 
corpuscles in blood, covered with the cover-gla^. 
and the number of particles counted (after 1 to |i 
hours) under a magnification of 550 diam. 
cate results sho\ild agree within 4%. The methoQ 
affords a criterion of the fineness of ground ann 
precipitated products, such .is flour, pigments, oil- 
paints, etc., and may be used in the exaiuinaliou ui 
explosives. For example, 1 grm. of hcayv sp^ 
contained the following number of _ 

Once ground, 4-5 j twice ground, 12 ; and thrio. 
ground 18*4 milliards. One grin, of lamp ^ ^ 
(.sp. gr. 1-57) contained 900 milliards of 
an average particle thus weighed LOl x P* ’.H!* 7 
had a diam. of 1-08/i, and contained 
raols. of carbon. — C. A. M. 

Paints to prevent dcclrolysis [of iron 
concrete structures. H. A. Gardner. J* 

Inst., 1915, 179, 313—336. 

As the result of an iiivestigation to L,i 

best type of paint for insulating irom 
embedded in concrete uf 

corrosion caiistjd by the action of ^tray ^ i -..le of 
electricity), it W'as concluded that the ' - 
the paint should contain boiled or bouic' 
products which dry — by having 

than oxidation — to a fairly saturated h- 
a dull rather than a glossy surface ; 
portion of the paint should contain a P 
of pigments which are inert, cIocH'k ^ 
conducting, and coarse (so as to prouii 
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havios a ronsh surface), and also pigments of the 
ba.'iic or chi'omate type ; and that, if possible, sand 
should be applied to the painted surface whilst it 
•- still tacky, to improve the adhesion of the 
mint or roiuTcte.-W. E. P. P. 


llnserxl oil imiied u'Uh cobalt, lead, and mme/nneiie 
' ckvostearales ; Dnjlng properties of . L. K. 

AVise and 11. A. Duncan. J. Ind. Eng, Ohem., 

1915, 7, 202—205. 

An aqueous solution of the potassium soap of 
(.'hinese wood oil was treated with solutions of 
leafi acetate, manganous chloride, and cohaltous 
chloride respoctiv^y, and the precipitated soaps 
were filtered off, washed with water, and dried 
ill vacuo over fused calcium chloride ; the lead soap 
contained 28% Pb, the manganese soap 10% Mn. 
and the cobalt soap 9 % Co. The effect of eqniva- 
leni' quantities of these soaps on the drying of 
lirifiocd oil under identical conditions w^as studied, 
oomp.uativc tests with litharge being made at the 
same time. The oil containing the manganese 
soap dried most rapidly and showed tlie lowest 
m<aximum gain in weight. The lead so.ap gave 
results very similar to those obtained with lithai^e, 
except that there whs a somewhat greater gain in 
weight during the first stage of the drying. The 
ctleot of the cobalt soap w’as similar to that of the 
lead soap, but the film lost weight more rapidly 
after the maximum gain in weight had boon 
adained. — A. S. 


Floor polishes : Examination of . A. A. Besson 

.and R. .Tungkunz. Chem.-Zeit., 1911. 38, ll tl — 
1142; 1173—1175; 1182—1185. 

Tloor polishes usually consist of a niixturo 
of wax and turpentine or turpentine sul*- 
stitutes (petroleum products) ; sonje contain 
henziiie. Tlic solvent is separated by steam dis* 
tillation, and the residue submitted to the ordinary 
laothods of wax analysis in order to as<-ertain its 
composition. The oily portion of the distillate is 
separated from fire water, and its specific gravity, 
refraction, iodine value, boiling point, ignition 
point, and Hash point are determined. Whilst 
turpentine ignites at 31-7"— 3.>-2M\, petroleum 
used as turpentine subsUtuies ignite at 
28'7“C., and naphtha and benzine luirn at 
orcimary lemperatiircs. Many of the turpentine 
substitutes liave an iodine vahic of less th.an Ul. 
he polymerisation test described by Eibncr and 
■due (this J., 1910, 890) is useful for the deternnn- 
I *of turpentine substitutes 

but Sangajul behaves like turpentine witli 
iM'ii refractometer value of turpentine 

lo 'o **■’., 81, and of other substitutes, 

mixtures such as the 
distillation must be carrieil out 
tlm conditions to obtain any useful data ; 

which the product commences to boil 
111 tlin ’fidication of the nature of tlie solvent. 
f(ir turpentine this point is 150° tb; 

— lOl^’t?., and for other 

133°— 1-15° C.—W. P. S. 




Patents. 


I'COrrvsive 


mnnosilion. (J. Carter, 
bug. Pat. i2,533, Nov. 14. 1914. 


TjCihIs. 


‘ng the rastiiiB oi 
<100 07 1 iv! i f’’ obtained by dissolving rtisiii 
‘‘quid ii; . r. PctroliMim spirit (100 oz.), mlding a 
<^0 i \ *' spirit-soluble red ” 

■)’ wlien cold, straining the luiuid. 

— C. A. M. 


White pigment ; Method of making a ■. H. W. 

Kessler, Assignor to The Kessler Co., Cleveland, 
Ohio. O.S. Pat. 1,131,144, 5Iar. 9, 1915. Date 
of appl., Dec. 22, 1909, 

■ A COMBUSTIBLE mixture of powdered metallic lead, 

. air, and a gaseous liydrocarbon fuel is ignited ami 
introduced into an atmosphere of carbon dioxide, 
with or without admixed steam, and the resulting 
, carbonate Ls separated from the ga.se.s.— C. A. 

; Tiirpenline-distilluuj apparatus. II. E. Bryant, 
Assignor to American Patent Manufacturing Co., 

I Jacksonville, Fla. U.S. Pat. 1,130,743. Mar. 9, 
1915. Date of appl., Sept. 5, 1911. 

The products of the distillation are collected in a 
, sepamting chamber surrounded by a cooling tank 
and the turpentine is drawn off into a receiver, 
also w'ithin the cooling tank, means being provided 
for watching the distilhation and taking samples 
of the distillate. — C. A. 51. 

Varnishes and other like materials and process for 
■prodmi/wsatne. A. B. and F. P. Walker, Assignors 
to W. n. Wood, Cincinnati, Ohio. U.S. Pat. 
1,131,578, Mar. 9, 1915. Date of appl., Oct. 31, 
1910. 

A VARNISH free from organic re-sins or gums, is 
; composed of a solution of aluminium soap ami an 
oxide of an alkaline earth metal diluted with a 
, suitable “ carrier.” — C. A. 51. 

Furfural ; Use of in ike man-ufacture of varnish 

resins. 0. Meunier. Fix Pat. 472,384, Aug. 2, 1913. 
Resinous products, suitable for varnish making, 

: ai'e obtained by heating furfural alone or in admix- 
: ture with ketones or aldehyde.s. in the presence of 
an inorganic or organic base, either at atmospheric 
or inci'eased pi-essure. For example, aniline 
heated with an equal volume of furfural in a closed 
ves-sel for 48 hours at 70° to 80° C. yields a black 
resinous compound soluble in benzene. A yellow 
resin may be obtained by heating a mixture of 
furfural and acetone with an aquetuis solution of 
sodium hvdroxide bcne.ath a reflux condenser. 

— C. A. M. 


Besiu oil: Process of tnernufarturing pure . 

.\1. Melamid, Froibui'g. Cerinany. U.S. Pat. 
1.131,930, .March ll>, 1915. Dale of appl., 
Juno 10. 1913. 

See Fng. Pot. ll.S.52 of 1912 ; llii.s J.. 1913. 820. 

Production of tar vits ivhich man be used as paint 
oils and icilk increased antiseptic, and fungiridal 
])ry/*cr/iV6'. I'r. Pat. ITl.oTl. Sec III. 

Cleaning and disinfeeiiiui liquids. ] Paint remover. 
Fr. Pat, 171,717. .sVc XTXn. 


XIV. INDIA-RUBBER ; GUTTA-PERCHA. 

Ilublicr <nul lal(‘.r : The proteins In . F. brank. 

Rubber industry, liOiulon, 191!, Ill — 118, 
The following process for the estimation of the 
total insoluble proteins in rubber has given uniform 
ivsults in the luiiuls of different workers 1 to 
2 grins, of raw rubber is heated in a test-tube, 
30 mill, diam., with 30 o.e. of boiling cymene, 
Umonenc, or dipenteno until a thin, homogeneous 
solution is formed. The tube is then run in a 
centrifugal machine at 2500 — 3000 revs, per 
minute, for 1 to U hours, the clear solution is 
poured off, and the residue is boilotl with xylene 
and again separated by centrifuging. The process 

B 2 
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is ropealod willi benzono. and again willi 
after wliu-h the residue is dried and weighed. The 
s-eparation is not quite quantitative, but the pi*o- 
port ion lost Ls constant. The protein Is not decom- 
posed by the process of separation. It gives the 
Iduret. xanthoproteic, lead sulphide, and Millon s 
react ions. Tieher.uann's reaction is uncertain, 
but the product gives all precipitation reactions 
cliaracteristio of albumins. J‘'or the products of 
hydrolysis, see this J.. 1915. 187. t>om a technical 
point of view it appe.ars desirable so to inanage the 
1 ‘oagulation of the latex that the alluimins remain- 
ing with the rubber may be pre.sent in a form wlueh 
is not lialile to disintegration. (See Kiig. I*at. 
of 1912 ; this J.. 1913, 20S.)— E. \V, 1.. 

Buhber lafrr^ Cfiemkal (oafiuiut'ioii of 

Kave. Rubber Industry. Ijondon, 1911. 13i — 
113 '. (See also this .T.. 1913, 760.) 

Tiik amount of phospliorus present in samples of 
Ilf'vco rubber prcp.arcd by dilTerenl proc<,‘Sses varies 
considerablv ; in Fine Hard Cara from varitms 
sources Uie amount is fairly constant, bur 
example, t lie amount of phosphorus (as J in a 
sample of I’ale riaritation Crepe was 0-935 ; in , 
Best Smoked Sheet (unwashed). 0-092 ; in Byrne 
IToccss” Rul>l)er (unwashed). 0162; in four 
samples of Fine Hard Para. 0 0520. 0-0S0.>. 0-0924 
and 0 0920'^, respectively, calculated on life 
rubber. Sliulv of the quality and nalurc of the 
phosphorus in' the latex would probably help to 
elucidate the chemical character of the changes 
taking place in the protein components during 
coagulation under the influcnc«? of enzymes, dilu- 
tion with water, and acid- <u' alkali-hydrol^ysis, 

RHhh{’r ; A siuxh/ of receni jneihodA for the 

itctenni}Uiiio}f of total fiulphur hi . J. B. 

Tuttle and A. Isaacs. F.S. Bureau of Standards. 
J. Franklin Inst.. 1915, 179, 353-351. 

The direct solution methods of Spence and Young 
(this J.. 1912. 651). and Deussen (this .T., 1913. 951), 
involving the use of concentrated iiitrh- acid, wei'c 
found to give low results; and the direct fusion 
methods of Alexander. The Joint Rubber Insula- 
tion t'ornmittee (this J.. 1914, 150), and Kaye and 
Sharp, and the solution and fusion metliod of 
Frank and 5Iarckwald. were reliable only with 
rubber having a low content of free sulphur. The 
most satisfactory results were obtained by the 
method of Waters and Tuttle (this .T.. 1911, 1268). 
H is suggested that separate determinations be 
made of the free sulphur and that remaining after 
extraction, and the sum of these reported as (he 
total sulphur. — Vt\ E. F. P. 

Cn/stallhie compound of isopreue irith fmiphiir 
diiu-icle. He Bruin. See XX. 

Patents. 

Vulcanised imli^-ruhber goods; McjmtfacUire of 

. W. E. 5Iuiitz, London. Eng. Pat. 4955. 

Felj. 25, 1914. 

Tin: fahric in vulcanised rubber g<x)<ls is pix*serve<l 
frum attack by sulphurous an«l sulphuric acids 
fnrmed by uxidation of free sulphur, by (1) adding 
to the mixing, ur impregnating the fabric with, 
aiblitive compoumls <*f ammonia with certain salts, 
e.g.. zitK- sulphate (ZnSO^aXHa) or magnesium 
.sulphat<- (AlgSOi.oNIfH ; or forming such com- 
pounds in situ by fii*st adding the salts to the. 
mixing or fabric, and then treating the goods, 
before, during, or after vulcanisation, with am- 
monia ; (2) adding (o the mixing, op impregnating 
the fabric with, acetic acid or other organic acids, 
sub^eqiu'iilly Ireafing the goinls with liquid or 
ga,seous ammonia or other alkali ; (3) applying to 


the gooiH, ciHier together or successively, ammonia 
and carlnm dioxide, in the proportion of 2 vi,is 
to 1 vob. preferably under pressure in a closed 
ves.scl.— E. W. L. 

Rubber goods ; Process of and aifparaius (or vuJro,,. 
iainfj' . I*. M. Matthew, Edinburgh. 

Pat. 5104, March 3, 1914. 

Ri'BBKK sheeting, inserting, belting, etc., is vul- 
canised liy leatling it continiioii.sly in a simioiK 
path aiHnmd and between the surfaces of lu-aleii 
ndating cylindefs. To obtain a liighly i)olislu-il 
surface the memheiN of one or more jiaii-.s nf 
cylindcis may he caused, to ivdale at ilitTeont 
sjx'eds. A pattern may be applied to the rubliei- 
by using engraved I'ollci's. — 1C. W. T;. 


Rubber and rubber-Uke subsiunces : Proecfis hr 
ueeelerutiiig the ruleunisotion of ludur'il ai\il 
urtificial - — . S. J. Peachey, Stockport. 

Pat. 7370, March 24. 1914. 

VrLC.\NisATi(>N is accelerated liy adiling to tlu* 
mixing, before vulcanisatum, a compound resullitig 
from the interaction of an aromatic amine with an 
aliphatic or aromatic aldehyde, or of an arnmatic 
aidehy<le with ammonia. For example a inixuig 
consihdiiig of Hevea rublx-r. 100 parts, snlpliin. Ki 
parts, and formaldehyde-aniline (or benzylideiir- 
aniline) 1 part by weight, cati be v'ulcanised in 4ii 
minutes at 140* ifydiHibenzainide is also m('!|. 
(ituied as a suitable accelerator. — K. W. Ij. 

Rubber and rubber-like substances ; Process iur 
aceeferating the vuleanisalion of HdUinil iu\d 
arlificiul ■ — . is. J. Peaihoy, Stockport. Ktijr, 
Ikit. 10.833. .Mav 2. 191 1. Addition to Eiie. Pat. 
4263, Feb. 19. 1*914 (this J., 1915, 368). 
Vi'LC'ANii^ATio.N mav be accelerated by adding u\ 
the mixing p-nitro.sodiphenylamine, or a reduclliii 
pnuhict of the nitrosu-coniponnds named in the 
prior specification, c.r/., dimethyl-p-phenylenfiti- 
amine.- -E- W. L. 

y^iiZ»6cr ; Process for aceeleraling the vulranlsiiim 

of natural or sunihetie . Farbeiifabr. ^onii. 

]■• Bayer und (-'o. Her. Pat. 289.198, Jan. 1. 19H. 
Bases or basic ammonia derivatives having a 
sociatioii constant greater than about 1 >; 10’^*, ari- 
added to the mixlure before vulcanisation. Suit- 
able .substances are p-plienylcnodiaminc. aldthydc- 
aminouia. benzylamine, naphtliylencdianiiiu*. iun- 
luoniuni txa-ate, and sodium-amide. 
is ax^pUcable to the pifidin-t obtained by Kondakou 
by polymerisation of j 37 -diinethyllmtaiiiciu’. • - V. > • 

Caoutehouc-Hke substances ; Process joe 

sgntheiic . Baiiische Anilin und Soda hai'J"'- 

(ier, Pat. 279,780, Jan. 10, 1914. 

Synthetic* caoutchouc-like suhstanees which a|* 
eiilirclv or partly insoluble or sparingly mUu >* 
benzene, are tivate»l with organic, acids ^ 

• derivatives, with the exception of acids , 

tiv<*s in which the carboxy group is a t 
directly to a ring. The process is 

example, to the pnulucts obtained from i)U . ^ 

by jxjlymeri.sation with alkali metals lu 

carlxm* dioxide or by autopolymerisation. < 

• obtained liy heating •'^ynthidic lamioii ' 

.substances at ordinary or wA , ' 

(see Eng. Pat. 975 of 1913; this J., 

Indwrubhrr und ebonite goods ; Process J'1'’l.lJher- 

hiring from old or “"®^V'TnTrlo 

I 11, Hare, Wembley, hng. Pal. 10.1)39- - I 

I Waste rnl>ber is ground 

j other inert liquid and moulded, the tnuu -t 
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.X Mini till* mass vuU*anisi‘(! ur i*c- 

!t |,v heatln^^ ('olourin■.^ or 

vinloni'ig agents, ote., may be a(lt](i(b — ('. A. M. 

rvhbcr ,* Proecua for seixirathuj -frfmi 

^ iiihfic. particles, and other forei/fn aitbsUtnces. 
/),v;t/'ss‘ of regenerathi/j vulcitmsed ruhbr>r. J. 
,■ vdi.ian.' Fr. Pats. (.4) 471,913 an.l (B) 
I'i.yiiC,, .Inly 32 and 23, 1913. . 
ii Vri.cANi^^^^T^ rubber waste. (100 kil(»s,) eon- 
fabrie insertion, metal paHieles, ete.. is 
y\ f(ir se\ ei'al lioui'S at the oriHnary teiiipwa- 
jii :i00 kilos, of the fra<tion ot b. pi. 
-17(1- olilaincil fi^m rertain petrolenin 
[islillaU's from the l.)ut<‘h Irnlies. in particiilar 
lliat known as “ Sangajul.” The rubber is 
tiiiis miivertod into a friable colloidal gtd. and can 
li,> ivadiiy separated from the fabric, etc. Th«‘ 
fal'iic Hiay then bo subjected to successive hoi 
i'Kti'a('li"n.s with tlie same solvent to recover the 
lii.7h.gra<le rubber with which, i!i the case of a lyre 
,.,rv(’iC it is impregnated, and to cleanse* th<“ Fabrle 
for fiiillur vise. (b). Vulcanised rublH*r is heatcil 
ill 1 td Ik. in an autoclave, or in a vessel fitted witli 
i( I'L'fluK I'oiiilenser, with the fraction of b. pi. 
Uli- from “ Sangajol.'’ The rnhher ami 

most Ilf llie organic constituents of the vulcanisc<l 
rulil'cr. as well as the sulphur, pass into solution, 
find aie separated from the insidubie constituents 
iiy (eiitiifuging. The rubber is then precipitated 
Ivtlic addition of othvl or amyl alcohol or acetone, 
iiml is freed from the hydrocarbon solvent by 
washing or digesting with the precipitant and 
diving ?ij ivirno. — K. W. L, 


.1/fdrr(r(/« iinprctinalcd U'ifh rubber ntieinrac 

I*rciiitritt}on of . W. Golonibck. (.ier. I'at. 

27H.717. Aug. Id. lllld. 

Thr emulsion of regenerated ruhher, nd'hei- 
solvent, ami water, formed as an int<‘rniediate 
pioduvt in the regeneration of rubher. is UM*d as 
an impregnating agent, cither alone or in conjiinr* 
lien wifli law rubber. — A. S. 


Ctioiiirhone : /Production of vulcanised agnlluilr 

. K. llofmami and K. Gottlob. Kll>eifeld, 

ih'miaiiv. Assignors to Svullieth’ I’atonts Go.. 
Xvw York. U.S. Pal. l.ldO.OOd. March tb VMo. 
bill.' of nppl.. Oct. lb, U)l:5. 

(icr. Pill. UOS.on of ; this J.. lUl I- d'id. 


whilst (hat from Icatlu'r tanned partly willi 
ipiebrm-ho and completml with sulpliite-cellnlosc 
extract more nearly resembled the latter, the 
reverse being the case when the mixed tannage 
w'a.s carried out, in the reverse order. Jn general, 
when leather is tanned partly with one extract 
and the tannage, completed with another, the 
aqucou.s infusion more lu'aily lesemblcs the latter, 
l)ut a part of the tannin in all ca.ses may he so 
firmly eoinhined with the hidi' fibre that'it does 
not' appear in the aipii'ous infusion. Ijcathers 
containing sulphite-cellulose extract, in which this 
material <an be (l<*lected inimcdialcly after tan- 
iiage. may show no reaction when tested after 
three months. — T. ('. 

Tannrrif c^iwnts : l*iirifiruli<iii nj — -niul rr- 
rovenj iff b!/-produe(.<. k’. V. X’eitcli. .1. .\mcr. 
(icallu-r ('hem. .\ss<ic.. 1P1.7. 10, 111. 

T.vxn'IlUV <*tfluents should always be subjected U> 
Mnli.iuentation. witli or without the addition of 
alum, before filtering, hime mud slunild be kept 
separate from all other waste and the clear liquid 
mi\e<l with the rest of the elTluent after settling. 
The litpiid is allowed to wdtle until the siispendt'd 
mall<-r is not more than dOO parts per million, and 
passed through a trickling filter not less than f) ft. 
deep, tlie rate <d Jlow being not more tiinii 2 million 
gallons per aci<- per 21 hoiu’s. 'I’he. ellhient from 
the trickling filler is rari'ly satisfactory and must 
he further purified hy .sedimentation. l>y filtering 
through spent hark or sand, or liy treatment with 
liypochlorite at the rate of •' to lb parts of chlorine 
per million. 'Ihe approxunale aiea. cost, ami 
capacity of works capable of treating l.niHb(iiH) 
gallons of efiluenl per 24. hours are given in the 
follow ing tabh* : — 


ill g'tib. ; (i'l (loll.-ir>i 


S' lMing t.inks 

•iiHiy rt. 

i;.i),U(in til 
•jiti), 11(111 . 

; .'IHIO Id 
I’. lHKI 

KiHcr pro'S'' ut --liKlg* . . 


— 

, moo 
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— 
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;viiii| 
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I ‘Diiiliiij niitl'riais and cclhilttsc cj'lniel In leaflicr : 

iiiiii (lctc({i(tH of . K. Isnitliuaii. ' 
lliiiuischau, Dec. 21 and 21. 15)1 t, 

J' Ariiv!. lA’ather (’hem. Assoc.. 10, Ibfi — 

h>:;. 

(if leatiier made with ipiebracho and ; 
bivsinut cx(r;ul.s, witli mixlui*(*s of these extracts, 
witli mixtures of (piehracho extract witli 
iiumgi'uvf extract and with sulphite-ccllulosc 
\v(‘f(.' (hied, ground, and exlravded with 
vvjiUr. 'I'he a<|ueou.s infusions of leathei's tanned 
jviMi (|uchi:u-lu) and with chestnut extracts, when 
<M((| iiv tlio usual metluids. gave resiilts similar 
given hy the extracts tliemselvcs. whilst 
i''liisien fvom leather tanned with a niixture of 
‘‘vlniets gave results nuut* nearly ivsemhling 
X'H' obtained with ehestiiut extract, miless the 
,1 first partly tanned with chestinit ami ■ 

ihf . completed with (luebravho. The j 

vini'T"^ tarvnoii with admixture of i 

cxti" uf ([uehracho and .sulphite-cellulose ; 
'^vU cuiilained thesi* in nearly equal amounts, ; 


The dry sludges obtained from laiiiu'i-y cdUieiits 
\ ary lamsiderably in composition, c.iutainiiig 
niti'ogciv. (.) S to S ()'\. ; phosphoric acid. (' to t' S ; 
volatile matter. 2b to So; ash. U to i>i» : 
lime, b-.*i to d."} : fat, 0 toll; clnxmiium oxute. (' l<> 

1 ; arsenic, b to 7'‘„. The value of the dried >hidgi‘ 
is incivased bv keeping the waste lime separate 
from oilier wastes. Tim volume of ctfiiieul from 
tannei'h*s is usualK uniuH'cs-siwiK large, ami it 
is irem'rallv possible to reduce it to about !(>b irall,', 
per day per hide without detrimental etl'ect on llu' 
finished leather, with coiwaiueut cheapening of 
piiriticalion. -T. G. 

M'asle pnidarf^ of tn/tlculturof hticrc.d irofd 
and lenthcr icastes. Hus'.cll. See X\ 1. 

r,\Tt;NTs. 

Titnnhai of hulls or hides, ninl apparalus In he used 
Ihcrrfnr. V.. Wilson. Dootlc. Kng. Pat. 7.7b2. 
Mar. 27. 15Ht. 

llr’H's or huU*s are kept in constant motion during 
tannage and the strouglh of the liquor is main- 
tained throughout. Tlu* apparatus consists of a 
drum coinpt>?^‘d of an inner and outer frame, with 
an annular space, in whu'h the hidt's are suspended 
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fi'om slicks forming a skeletxm or open penphci’y 
to the ilrum, which rotates in tanning liqnor con- 
tained in a semi-cylindrical vat. An adjustahle 
automatic teed supplies fresh liquor to . if 
wliirh is provided with an ad]uslahle ovcrtlow 
orifice. — F. C. T. 

Tunning proctucis ; Munnlncture 0/ 

Kukiiiiale fieri)- uiid Farbsloll-tics. hr. lai. 
■1T]|924, May 7, 1911. 

Foi! 5 i,\i.deuyde (1 or 2 inols.), or a suhstaiiee 
capable of yielding it, is condensed lu aqueous 
solution witli 2 mols. of o- or , 4 -naplitholinon o- 
sulphonic acid, or heteronuclear o- or p-nAPf' 
thvlamincmonosulphonic .acid. Mixtures or salts 
of 'these acids may tie used. The products m.ay 
be used in coujunclion with vegetable tanmiis. 

tiltcvp-nUns ; Pn-scn-alioit ui 

isiceatiny) of fresh or rlry 

nmmonia. Soc. M. et .V. Lase. Fi. 1 at. 4 /i.juo, 
May 8, 1914. 

The skins .are treated with very dilute sulpLuiams 
acid Indore sweating. Sulphur dioxide is also 
mixed with the air entering the sweating chamber 
as soon as sufficieiit fermentation has taken place ; 
the gases leaving the chamber are aspirated througn 
a hath of dUute acid to recover ammonia. Fresh 
or dry pelt is washed in cold water and tlien treated 
with a solution of sodium sulphide, sulphurous 
acid, or common salt. — P. C. T. 

Leather-board, and process of produciny 

A. L. Clapp, Braintree, Assignor to Hide-lto 
Leather Co., Boston, Mass. U.S. Fat. 1,131,039, 
.March 9, 1915. Bate of appl., Jan. 11, 1913. 
LE 4 THER-B 0 . 4 BU stock is piepared from commin- 
uted drv chrome leather scrap by beatmg it out in 
presence of tannic acid, or of ordinary tanned 
leather scrap, or of some other reagent capable of 
converting the chrome salts, and finally alum is 
added to precipitate the soluble mattem^reseid. 

Casein ; Manufacture of plastic masses Uom —--- 
Soc. anon. L’Oyounaxienne. hr. Pal. 4(3,133, 
Jlay 14, 11)14. 

Plastic inass^.s flrc fiblaincd from c«is(?ui by llio 
addition, in varying proportions, of aimnes, 

or their derivatives aiuhae.afctamlide). Ine | 

products can be kneaded, sheeted, pressed, sliced, ■ 
or drawn into tubes or rod.s in the same manner 
and with tlic same plant as celluloid.— 1'. .SP. , 

I 

XVI.— SOILS; FERTILISERS. i 

Ammonia in soils ; Determination of - — ■ I 

Potter and R. S. .Snyder. J. Ind. Eng. Chem., 
1915,7,221—220. 

ExistI-VO methods for the determination of am- 
monia in soils were found to be unsatisfactory', 
(iidod results were obtained, by the application of 
Poliir.s aerat ion method of iletermining amiiioiiia in 
urine (Z. phvsiol. Chem., 1902, 37, 101 ; sec 3'lso 
Kuber, J. xVmer. Chem. Soc., 1013, 35, 1504): 
grins, of soil is treated with 50 c.c. of water and 
a few drops of a heavy oil to prevent foaming, 
in a 500 c.c. Kjeldahl flask connected with a 
16 oz. absorption bottle which, in turn, ia con- 
nected with a pump. A current of air is drawn 
through the apjiaratus, the inlet tube reaching to 
within 4 in. of Oie Ijottom of the flask. Alwut 2 
grms. of sodium carbonate is added to the mixture 


in the flask, and the liberated ammoma is absorbed 
in water'to which 10 c.c. of iV/10 sulphuric acid 
is added ; in the subsequent titration alizarin rod 
is used as indicator. Using an air cuiTent of 250 
litres per hour no appreciable quantity of ainmonm 
is carried over after 15 hours. The results ate 
concordant, and if an anmionium salt bo added to 
the .soil, the whole of its ammoma is recovered in 
the subsequent determination. Methods ba.sed on 
extraction of the soil with hydrochloric acid ^ive 
lii<’’her, and direct distillation with magnesia gh i ^ 
lower results than the aeration method.— A. 8. 

Soil carbonates ; DderminaUvn of . yv. 11. 

Macintire and L. G. Willis. J. lud. Eng. t')i,.in,, 

1915, 7, 227— ■3-38. 

The method described by the authors (this .f,, 
191.5, 93) for the decomposition of soil cai boiiiitcs Ijy 
phosphoric acid (1 : 15), did not. give satlstactoiy 
results with a soil containing 5-2% carbouiitea 
calculated as CaCO, and in which magnesium 
carbomate was probably present. They recommend, 
therefore, that hydrochloric acid (1 : 10) be used 
instead of phosphoric acid for miscellaneous work ; 
tills has no appreciable, action on soil organie 
inalter at the ordinary temperature. The carbon 
dioxide is absorbed in a 4% solution of caustic soda 
in a tower packed witli beads, and deterinined by 
the double titration method of Amos (J. Agrit. 
Sci., 1907, 1, 322), t.t!., by using first phenol- 
pUthalein and theu methyl orange as inchciitur, 


Soil bacleria ; lafluence. of protozoa upon . I . 

Goodey. Roy. Soc. Proc., 1915, B 88, 437— lob. 
Experdients were made with throe soils from 
Rothamsted ; A had been storeii since 1846 am 
contained no protozoa ; B dated froni 18i0 and 
contained amcebm and HageUates, but no cmales ; 
C was a fresh field soil (Hoosfteld). After iiioisteii- 
iiig with water, the bacterial content of B became 
much greater tbao that of A. When A m) 
inoculated with soU bactovia, the'r mnnta 
increased enormously up to 33 day n, but 
rapidly declined to, aud remained lower than, Ua 
number present in untreated sod over 31iU ilay|.. 
The presence of protozoa did not mfluenco j. a 
bacterial content. In presence of ‘ d 

numlier of organisms began to dimmish 'd;® 
davs, ami then kept at about the same leic > 
tlie untreated soil ; the number in A 
marked diminution after 181 days. \Micn . • 

was inoculated with cultmos of ammbic (U 1 oj 
flageUates, both obtained from soil B, t/"? ''■* 
eonteiit was weU above tliat of untreated soil. " 
this remained true even when 
present in very large numbei-s aud unrlci 
ditions favourable to their ^-tive 
number of organisms in soil A was .9!*^' 'i,,’, j 
232 days, than that in A treated ^ „,iii 
but thereafter they were apP>',o’iim“^.b‘5' '^9 , ’ q, 
after 519 days Uie treated soil contained the 
A comparison of the org-anisms m L 
treated with toluene, m 0 treated “ diat 

! and then inoculated with 'k anl 

' the number was lowest of all m tlw' ,i ' 

i much lower in the second case than n J 
! After 487 days the inoculated so'ls ' ul 
I .and the pro.sence of protozoa 
general condusion is drawn that P"' J;',! j._»L| 
of Russell and lIutchiii,“on (Jbts J- ‘ ■ ktilil) 
that protozoa act a.s a factor limitmb ' is 

by destroying nitrifying fnd otlici, ■ 
unwarranted so far as U'C fornis ol 
mentioned are concerned, and the result. j , 

the author’s previously expressed in tbe 

1012 , 243) that the ciliated protMOA^ ^ 
soil in an encysted, inactive conaitiou. 
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PImt Iirowth; Infliienee of eleclrMt/ tipon . 

^ IT Cr Dorsey and F. 0. Clements. Electrotechn. 

zJiC 1914, 9, 236. Chem.-Zeit., 1915, 39, Rep., 5. 
i'hfe-NJWDS*® experiments on the effect ot elec- 
tricitv and ol different kinds oi lamp-radiations 
iiiion radishes and lettuce, showed that high- 
frequency currents were the most stimulating, and 
Ih.it direct and alternating currents, passed between 
.Uirtrodcs sunk in the soil, were entirely without 
H. T. 


the whole is excavated the ciitfer runs out at the 
back, or the cylimloi* is tilted forward and the 
machine travels out on to a trolley— W. H. IT. N 

Phosphate compounds for vianurcs and fertilisers ; 

Manufacture of . A. Dick.son, Dublin, U.S. 

Pat. March 1(), 101."). Date of appl., 

Sept. 12, 1914. 

See Eiij;. Pat. 18,999 of 191;.; ; this J., 1911, 1067. 


ilrain idant, Cicer arlelinum; Acid secretion o^the 

' . 1 ). 1j. Sahasrabuddhe. Agric. Research - 

lust., Pusa, 1914, Bull. No. 45. 12 pages. 


XVII.-SUGABS ; STARCHES ; GUMS. 


Criiv:'! is the most common of all Indian pulse 
I reps, covering an area of 18 million acres. It 
exudes an acid secretion through bail's present on 
cvei'v part, and this is washed oft' with a wet cloth 
and used medicinally. The secretion contains 
iiicilie uud oxalic acids in the proportion of 19 : 1. 
The aeidity rises considerably at the llowering 
])ciiod, attains a maximum when the po<ls are • 
fully developed, and then rapidly decrea-scs as 
they become ripe. Pruning ha.s no oftcct on the 
relative proportions of the two acids, but it 
increases their total amount. The secretion is a 
eontiauous process, and the amount normally found 
on the plant is a week’s yield. ’ The maximum 
yield of acid is obtained when the plants are washed 
every six days. An acre of gram produces nearly 
(i lb. of malic acid, of which the cost of collection 
16 14 rupees (18s. Sd.),— -B. H. T. 

Wade yroducis of ayricullural interest— uool and 
knthcr uasies. K. J. llujwell. ,f. Board Agric., 
1!)15, 21, 1087—1092. 

Middle-uuade shoddies, containing 5 — 10 N, 
have long been used for fruit and hop farming, 
especially on the lighter soils. Expurimenti» at 
Rothamked have shown that they are also good 
for ordinary farm crops, and on heavy soils. The 
main eftect is produced in the first year, but llie 
residual value persists for another year or two. 
Shoddy is one of the cheapest nitrogenous inaiuires 
on the market ; it sells at 4s. — 5s. per unit of 
nitrogen at the Yorkshire mills; in the south, 
hauipoii charges increase the price to Ts. — 8s. 
“Processed” shoddies, which have been treated 
nith sulphuric acid or freed from oil, are of no 
more value than the untreated material. l*ii- 
iieatcd leather waste has no manurial value, but 
cxpciinients with scrap that has been roasted or 
treated with sulpiiuric acid have given promising 
results. (lutanncd leather and sera]) derived 
hum the glove-making industry, have been proved 
to possess marked fertilising value. — 15. II. T. 


I BeetrooLs ; (t'umnuj malady of , 0. Arnaud. 

Comptes rend., 191-"), 160, ^.oO— o.')2. 

Some beetroots taken recently from silos in two 
districts of Northern Brance had become giimrny 
as the result of bacterial action. The flesh of 
the roots was somewhat translucent owing to the 
barteria partially dissolving the cells and filling 
the intercellular spaces with a colourless viscous 
fluid. The affected roots first exhibited translucent 
spots on the surface ; these afterwards extended to 
tlu? interior, and cavities were produced in the 
parenchyma adjacent to the bast fibres. In tlio 
woi-st (‘*ases the roots acquired a hard spongy 
consisloace, but the interior did not bocomc Iji’own 
nor was there any ofterLsive odour. The baelerium 
responsible somewhat resembled the B. Mori of 
Murier. and developed rapidly in beet juice at 
oS’ — lUH'., producing fme regular tilamonts; 
some of these showed no trace of segmentation 
even after staining with magenta, but others 
gradually became transformed into chains of 
isolated elements varying in length from 1 to 10 
diameters. In some cases these chains closely 
resembled those of Lcueonosioc )nesi‘niL'roides^ but 
there were always some lllamcnts present, although 
these were rare in the viscous fluid which exuded 
spontaneously from the infected roots. The 
infected roots had probably l>een injured by cold, 
for it was found impossible to communicate the 
malady to sound roots. From the industrial point 
of view the malady is objectionable in that it 
causes inversion of the sucrose and gives rise to a 
gum whii-h is difticiilt to eliminate. — J. H. L. 

Sucrose: Inecesion of . Studies in cuUdysis. 

Part II. A. Lambh: and \V. McC. Lewis. 

('hem. Soc, Trans.. 1915, 107, 238 — 218. 

The rate of inversion of sucrose l)y hydrochloric 
acid of varying concentration at 25 '. 35^, and 45' C. 
was measured, and the values of the temperaturc- 
coefticieiits and their change with the conceutra- 
lions of the catalyst were determinod. It is shown 


Patents. 

Tiltiruj reaction chamber for . 

Ih W. Hall, Zurich, Switzerland. J5ng. I’at. 
;^2,G45, Nov. 17, 1914, 

The reacUon chamber consists of an ii\>u c>liiidcr, 
aned with masonry, prcpai'cd wood, or siiper- 
pnosphalc, mounted upon bearings so that its 
axis can be tilted from the horizontal. 'J'ho 
lyiindei' has an opening in the top to admit the 
iixtiire and lu draw off the reaction gases to tbo 
^ i*' t-he liottom through 

''nich th(', material detached by a cutter falls into 
cunyeyur below. Under the slit an<l fixed to the 
wKioi ^ runways for tlie cutting machine, 
riliaf ^ ‘'rni from the falling superphos- 

ftn; f ■ ^ “sht and ends are suitably closed before 

spI cover's removed when the mass has 

rpvni.-t ^ cylinder is then tilted back and the 
down IV? worked by a motor, mlvances 

Dafp inhn runway against the superphos- 

y the component of its own weight. When 


that there is a slight fall in the critical increment 
(the extra amount of pnergy required to render 
1 grill. -mol. ” active ”) as the concoiitratiou of the 
catalyst iuci-oases, wlien the assumption is made 
tliat the uiidissociated molecule is active as well as 
tlie ions. These, conclusions are in agreement with 
Rice’s nioditication of the Marceliu equation, and 
with the theory that chemical reactivity is duo 
to Liifra-rcd radiation.— J. P. 0. 

Suyars : Purity of the mohtssrs adherittg to rate 

ibt'ct) . A. ller/iold. Z. ^■el^ dout. Zuckerind., 

Dlir>, 65, 1. t'hem.-Zeit., 1915, 39, Rep. 43. 
Kxi'ElUMENTS made on .58 samples of raw bud 
sugai's which bad been stored for some time, indi- 
cated that the purity of the adhering molasses 
varies iiTCgularly between tlie extremes of 60^ aiul 
75'^. No ivlationship could be detected between the 
crvstal content, the rendomeut value, the dry 
su'bstAnec. and the ealeium content of the sugars. 
The retining value of a raw sugar appears to 
depend largely upon its appearaueo, its purity, 
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t hi - 1 iiluur of Us umiii. anil Ilia naluivof its solution 
in w aif'V. - J. 1’. O. 

Siirrosc : TliV ifircrl intif Ihr hn'rri finhirisnlUm of 

liiirr— II. S. W'aiki'V, Hawaiian (‘iK'ni. 

Assnc.. Ocl . 1 !♦! 1 . .1 . I nil. Kni;. (‘Inaii.. lUlA, 

7. 2H;~217. 

Sr< was javpaivil Ivoiu a l»i;::li-^ijuli‘ Mij;ar of 

siu h a of pnrit v I lial il a«>ntaiiUMl only 0-U2'’,) 

ILiO. Ii nui",, a>1u ami lass tlian (k-UUi'*,, naliu'in^ 
Makars (nsin;; Osl’s solution), ']'lu“ iliraat polai'isa- 
lion of this siij^^ar uinis. dissnlvail in lUU tnia 
a.c. of soliitioti) was li!i SO a1 22 Uy addini; 
t'-iMi as t<‘inparal lU'a cnrri'atic'ii and n-02 foi' r<*- 
suirai's and asli. tha poiavisatinn of 2<> irinis. 

<if puli' suainsa dissoh ad in HH) tiua a. a. of solution 
is iiivi n as tlll-SX at 2u By tin' tlnuhla poku-isa- | 
lion (< 'U'l-^at-Uaizfalil) niatlKxl Ilia j>ai'aantapi of ' 
suaiosa. aorraalad for raduainji suirars ami ash. was : 
UMl in. In a similar manner a sain]>la of pure i 
siurose from the T.s. Buraan of Standards (ILO. { 
(f'0U2'',, ; asli. U (l('2'’,,: Invert su^nu-. h‘ss tlian i 
u (!u:VA ; Oieori'tii al diraal polarisation, niora than 
UP'Sin ) pivo a divii t polarisation of P!)-PU ami a i 
suarov- aonti'nt of li»U (lP fiy the <’ler^a1-Hai7.f<‘!d ! 
mat hod. The'*' I'-sults indii'ate that to ohtain a ; 
I'cadiiiu of I**'*",) for pure snarosa with tlia prasi'id 
sii^'ar saal‘*. 1h<' Clary^at faator slnmlil hi' innaasad j 
from 1 12 dd to U2 TS. whilst to i^dve tin* same limiiv , 
as the dire['l polarisation invspaali\a of the scale ' 
Used, it sliould ha iuareasad to 1 12*!t2.- A. S. 

Sturch : of -■ hii //«.>7oa.s hffdro- i 

chloric <ic\fL V. Fraiy ami .V. <’. Hannis. ! 
•J. Tnd. hUi^. t'ham.. Ihlo. 7, 211 — 21d. ] 

L.M'NDPY starah was powdaiail nntil Td<\, passed a ; 
lUU-iuesh saracui. and the line powder (12-7“,, II A) ! 
liy diyini; at Hi”' t’.) was treated in a revolving : 
mivav with hydi'o^an ahloihh- ^as dtiail hy sulplmrii- I 
acid 5 2d lu-ius. of stan-h was u.^ed iti each a>cp<'ri- | 
UH'iil . and the atnoimt of arid ahsorlitxl was deter- ' 
mined Ity litrutinu a 1 ^rm. sample with A’ |tt i 
alkali in pre.^em-a of methyl orange, '^riie results 
indieate that the method is suitahJe for ohtainiiip' ' 
dextrin of ;:ood adhesive power, hut not for j 
prodm inu soluble stanh. bei-ause at low teinpora* ■ 
turesthi' amount of acid leqniivd isexeessive. and | 
at higher tampeiatun.'s it iv dltlieult to provent j 
rapal eofneisimi to <le\trin. Hexlrin of iroo<l i 
iuliiasive ))OWt ram! coiour wa-' obtained in .7 mins. | 
at NO' — IdU I'. I12‘\, of aehl. in 2n mins, at i 

Ud't’. with I si",,, ill mins, at SU C. with ■ 

2 - 01 )", . in 1.*) niin>. at ou'’ <ir 2d mins, at dU ! 

with d-ss*-',,. and ill du min-, at IdO with d-dd'k, | 
of ai id. — S, : 

Moi'opii-lui'i: of y>/'a.s.sa// >/rosl from fitH' i 

Kiii/tir. Itcinke, Srr X\'lll. j 

I 

I 

JJinnli’au iiiu jjdt'oliuHH from rornmn corlmhjftlrolc.f. I 

Ikllizar. Sit Will. ' 

I’.VJ'K.N'J's. 


stratnui 'of tlie iiiiroduaecl liquid is aeceli.j.;,!., i 
hy the piveedinj^ stratum in an outward di)'i>((i„,| 
The oub'rmost, layer of the licpiid in thi* fnttu 
ehaiuiier. having attained the full veloeily ('f 
apparatus, is admitted as a thin, hollow I'yliiid,,), 
moving axially, henoath the surface of Hi,. 
contaimal ii\ the supt'iposed stratifying- eluuutcl 
in whieh separation of the suspended solid innitei • 

takes place, and a seleabal stratum of the s('])ai'ali.,i 

lUpiid is discharj^ed from the stratifying- ch;ni|]i,.,. 
hy aylindrica! overflow at (lie end opposite P, 
at *whi«h (he liipiid was introdueed. (n). InH,,, 
li^ure. 1 is (he iniperh'iate. unob.slnicted s1r;i1i|\)„,. 

cKaiiiher havini; a 
irlativeiv shallow, 
radial dept!, 
aatl'd ii\ 111,, ,|t,t. 
led line j p 
Hii' _ anlaclianilii.i. 

having- an imliiu.ii 
outci’ wall /, 
a muiiher aper. 
lures, h. in the 
oilier jioitinii nf 
the }iaHilion. Ii. 
separatin-jtln'tyvo 
cjinmIu'Vs. 'Die 
crude liquid is in. 
troduead thi'miali 
(in.' pipe. K, aial 
ascends tlirou^li 
the apertures, h. 
iieiny: Ilian dislit 
huted liy the 
liatlh' jilala. ii, Hi» 
as to enlar (he 
chanihar. 1. as a 
continuous lu'iu- 
lar hridy of !i([iiid 
at' a jiniiil 1 ) 1 '' 
twaaii Ihi' oiiU'i' 
wall and Ilia level 
imliaatcd Iw lln; 
Una. .r. .\1 ttn' 

tqipar and af Ihe 
Oh.' iii-t lll'Iieii llaii,;s'. <J- 
chaunal. M, the luitai' wall 
of whh'h is jiarforalad with apavtura-, ir'c 
whiali iio/'/las. N. of varialda lajiKdh ara inMitoi 
111 aolhM-l the Hiplid htl* disah, U'^'a flxUil aiiv desiivil 
di'ptli of the >{ratitiad liody. K. li- 



st rat ifyitiL' < hamhar. 
U provided wiOi a 


Jh-rlrios : f^rorrsH for obfiiiiiiioi . 

I!. f*rinirsln'im. (a r. |*at, 27!). 200. Sa))t. 2.). hd.>. 

I'nY.sT.yiJ.lsKO ila.xtriii- are prodliaad l)V div 
aatiuii of Hitrilhts uKiar/foi.v on star'll .I'l'l 
isolated liv piari|iitat ion wiOi li<:hi |eti"ku!U 
spirit. {S.M' als^i this ,1.. lull. Id!'; Ii'l2. W- 
A. .S. 

.s/yjam/ui'.s. I’.S. I'iUs. l.lU'.la' 
l.llh.lTli. See \. 


Siofiir sohiliot's : of rh/rifi/iih / — Cro- 

trijiojol Hi'jxiriilor. K. W. Kopk<*, Jioiiohilu. 
Hawaii. .X — iunor to Kopke t’larifiar (\».. Idd. 
I'.S. |»al-. (.V) 1. Ilf). 171 ami (B) J.II!U7."), 
Dae, 1. lull. 1 'all- of appl.. Sept. 2>'. HHl, 
f \.) In' till' ' (Hit iniio is i larlfhation of liipiids. 
e.q.. siiL'ar iuir a>. )»y ( t'fil rifii^-.'il strat itirat ion. in 
urd'-r tliat the < ruda- liquid may i-nter tin.' s(ratif\- 
ing <liaml)ar with the proper aiij'Ular Vidriritv. 
wiiliout t-miibijirat ion ami without disturl>iri|- 
the estaldi-hed <fiata. it is first irdi-oduaed in the 
form of a tliin rihijoti at an acute anj-le ufion a 
previously introdiued hfxly of the same liquid 
aordainad in a sriwKdli. nnobstruele<l. annular 
anteeliamhar of Hh' ridaliiCj' ves.sa|, so that, each 


Pronss ior rufiitfl'/ fiycmri'iioj in siojur 

jn-ah jrnU. I'hi''. I'al. IlStw. Srr M ■ 
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/foftH ; fiirrsliijiidouH on - - . I • - ^ 

^^'hmidt. (‘mnples rand. IVaY. ban. ' j. j 
Ull.',. 11, I l!l Hi:!. (Soc also llii« 

i‘ , iMi'li 

OwiNC to tin* (lifticnlty of pravatituiK • 
by foivii^n jMdlaii in hop ganlens, even m 
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I \nstriA whoro the male plants art^ efiininated 
f r as possible, probably all the older coui- 
! hl viirieties of hops are more or less niixtMl 
Investigations on hops f(^r scientilic or 
retrial purposes should bo based on the study 
'lom-s (a clone is a |?roup of plards derived 
' ' 'inillv from one individual by cuttings, all 
"luMi-i and s«H;‘dMngs being eliminated). Jn 1011. 
' miduiils of several foreign varieties (Saaz hf)ps 
Itdlieiiiia. and two American typc*s with very 
.,i„„rd (xlour reminiscent of turpimtine) were 
’ r,|<'\vd for tlio propagation of elones in the 
of the (’arlsberg Laboratory. The cloiie- 
pI-iius olitained up to the pieserit have sbijwn no 
V'vialion fi^mi the original types, as ivgaivls either 
1 , 1,1 ,>r appearance of the, hops, so that the. 
imiiiiu nf hops does not appear to be so “ volatile ” 
•I clKiractcr or so entirely due to local conditions 
'i.; lui'' been generally l)elieved. When the two 
\tui'iii';iii types were erossofl with Danish male 
iiliinls. th«‘ characteristic aroma svas transmitted 
l<i hctwi'cM aO and 75% of the olTspring ; this resull 
eimtii'inssoiue expruimentsmade by K. S. ShIjuoh at 
ill,' Wvi' Agi'icnllural ('olh-ge. Kent (*' Notes on 
1<I12 -H)U J. 11. L. 

II dW ; PiruvnviloH of . I’b Schdnhdi!. Wu. li. 

ihau.. lUU. 31, 554. .(. Inst. Hr**wiiig. ltM5. 

Ti) meet llio nuclualing ilemand of an tiiuTitaio 
imile in beers for quick consumption, il may be 
(•(•(tiimnical (o make, large brews and t<» pre.srrve 
llic woit in a sterile coudilioii lor fermentation as 
mi<l wlieii riMpiii'cd. Suitable storage is provided 
liv cylimli'ical metal tanks, after tin- pattern of 
IliesLMised lor the eiiUivatioii of pure yrasi by tin- 
Steckluuiscn-l’ohlil'/, method, ludding 1 10 lieeto- 

litivs (2:1 — *J2t) galls.) of Wort. Tlicse are tilled 
\vitli the hot wort ami cIos(.mI \sith a lovei having 
fi iiililier washer and held down by a Weak spring : 
iis the wort cools the coser is drawn d«»wn and 
cl'NtsUic tank gas-light. To prevent the e4)lla|»se 
itf the tank luider tli»' partial vacuum, the bottom, 
uhirh is constnicti'd of relatively thin metal, is 
tiiiiilc nnivc.': aiul is tlrawn inwards as the eontenis 
ef the tank eoiilract. — J. I'. Ij. 

n lid (iiul hirr : pnr and conibinol onjunir nrh/.s in 
■ — . ^V. W'iiidiseh and K. ten l><H>i'nkaal 
Ken'iiiati. Woch.Brau.. liU 1. 31, 225- -22S. 2d5 
- 2:17. 252 -255, 275 2.'^2. 2h5 -2!Hb :U»:> dtts. 
511 - lilii. J. Bivwing. 1915, 21, 205 -2t)S. 
lui: Separation <.)f the organie acids Ironi other 
suhslam cs wliicli atl'ect indicators. t\<f. [)h«>s|>hates. 
iiniteiiis. etc., is I’tTeeted by continuous extraction 
let IN lidiirs with etlier in a inoditied form of the 
lartheil-ltosi' a])paratus, before and after aeiditi- 
'■'beii III tile Im-ci' with a mineral :iri>l. Tim 
!'di' leal exiracis aretili'at«‘d with barium liydiuxido 
|ii pi'csiinc nf rosolie iu id and the volalih* acids 
ilu‘ 1 ! s..paraled liy distillation with sl<*am under 




[iicsMiie. Worts contain con.siihu'able 


'tixuitities nl citinbiiieil organic acids but very litlle 
i\ /''I'*'' ^i'de ; after fin'iuenlatiou the i|nantities 
otii are large. The i-oiuposition 4»f (he wort 
imi inorganic salts lia.s an iinpoi’lant 

■ '“'le*' dll the produ<-(inn of acids by the yeast ; 
, 'bleet of tlie br<‘wing water. A high 

vu-ui" '"^'bonatosiu the water sliimilates the 

‘ '.r " inddiice acids; a wort jH'cpareil with 

hdiii ^ ^*)“''’‘‘d an iniTcjw.of orgaiiii- acids. 

, I ■’ t'« during [irimary fermentation 

ll„, l‘ ii'erea.se to 7-9"y (liiHn.g storage id 

"xtei i’. hum the same malt wil h the same 

add , . hy treatment with sulphuric 

^'hidi 1^'' hiitial (i% of bitaloi^afuc acids, 

then during fermentation and 

with ^,1 during storage. Wort made 

dallv f iv ' wati'r, under I'onditions spe- 

- to pi-oUvilysis, contained iniliuMy 


7'7"y, rising to 12“„ during fernicutalion but 
falling to 8% during storage. Hence it would 
apix'ar that ttie yeast tends to produce a quantity 
of acid which idtiiuaicly ajiproximates to a 
.definite value for a given wort. Ttie formation 
of fris* organic iwids is sidijcct to (he same con-* 
ditiorj.s; th^'se alToct the llavoiir both directly and 
after esterifh'afion- When brewing water rich in 
car In') nates Is employed tlie free inganic acids, 
like (lie total organic acids, iucrcasi' during sloragc ; 
limg stoi-iigc of such lieet's is therefore likelv to 
improve their flavour, ami il iniglil lie advis'ablo 
to p{H-k I hem at an earlier stage than beers made 
with watei's only moih*rateIy ricli in earlxuiales 
and sulphates. As regards lactic acid, worts 
made witli waters rich in carlninali’s contain K-ast, 
but after fermentation the beers may contain as 
mncli or more than those made withde-carbonaled 
wateis. In general an increase in the acidity of 
wort or beer is best detected by titration in presence 
of liftmis. as the results are only atTeete<l by the 
hydrogen inns present. Worts prepared with a 
wall*!’ rich in earlMJu.ales are less acid to litiuiis 
ami less alkaline In methyl orange than those 
made with the same water afti^r de-carbeiiation 
• •itlier by Ixtiiing or neutralisation. Of tlie 
volatile a< ids of beer, the greater })art is in the 
free state, wlieivits the greater pait of the non- 
volatili' acids is combined with bases. Of tlie 
total lactic acid about oiic-thirrl is free. J. F. L. 

4Vcs/s ; ,Ufiimil<dion of /(d/’cf/cnen.s molUrs bn to/j- 

frrnu niniinn . 1*'. Sebbnfeld and H. Klol',. 

Wochens' li. Bran.. 31, 345 -818. .1. Just, 

Bivwing. 1915. 21, 2iM--285. 

In iMdtom-fermcntation beer wiirt.s. 45 ••d5"y of 
the total nili-ogcn is assindlalile by yeast but only 
about om'-third of ibis js actually consumed in 
bivwery fermeiitatioiw. In general, vvasts whieli 
produee high altemiations assimilate luoir idlii*gcii 
ilian low-attenuating varieties, but witli top- 
fermentatiun yeasts a liigher proportion nf (he 
a.ssindlab|o nitrogen is taken up by the yeast even 
wlxii the attemndinn is low {Duii[ji Ibicr. Knraiiwb 
birr). In the ea.se of Herliii \\'t‘i.'<sbif'r. with an 
a{)])aren( attemiatinii of 75', the yi.‘a>t alisoilis as 
miieh a.s two-thirds of the total assimilalile nitii'gen 
of (he wort. 'I'lie dilYerenee between the behaviour 
of top- and bottoni-fernieidalion yeasts in this 
fesptsd i> piidiiibly partly due to the lughi’i’ teui- 
j)eralui-c at which Inp-fermentatiou is condiicleil 
and parllv to the racial characters of tlic 

yeast s.-J. !'. B. 

Alrohnlk ft'fou'iilidion : yh/rar/c acid (ni /or 

. .\1. Dppeulieimev. /. }>hysioI. ('hem.. I'dl l. 

93, 2;5:5--2dl. 

Sonir.M pyru\al«-‘ was lVmn!l to accelerate the 
fermentation of dextrose I'.v yeast iiiareiiitiun 
juice ill a remarkable degree. In (.>ne experiment, 
aildilion of tt l‘\, to juice containing 1",, of dex- 
tix'st^ iiu'ivused the production of carbon dioxide 
nearly scveuhdd iluring the tirst hour, and about 
thiveifoM during 21 hours, the total gas tlicoivlic- 
allv obtainable being proiiueed witliin the latter 
period. Addition of ouiy t»(ll'’o of sodium 
pyruvate hatl praMieally the same edecl, but the 
aceeleral ion pixxlueed ity higher concentrations, 
sindi as 1 was much K‘ss. N arious investiga- 
tors have stated that free pyruvic aciil is not 
readilv fernienteil (cp. Ncuberg and others, this .1.. 
1911. '379. 1179. ll.S(»: 1913. 820. S03). but Hie 
author fmiiul that I solulions in yeast juice were 
ferinenlovl as continuously as, and more ra{)idl\ 
than. I "o solutions of dextrose, and further that 
the Vive acivl acisderateil the fermentation of 
dextivse. though noi to the same extent as its 
salts. At concent rat ions of 9 1 (U‘ lttll'\» it had 
iittlc elTect, but at I “o I he aeceleratiun was 
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(’onsi<U’i‘able. In view oE these facts the results of 
Ic'iineutatioii experiments with pynivie acid in 
]ire^;oncc of carbohydrates must be interpreted 
caution; effects attributed to the action of 
carboxylase may have been due to some extent to 
aliinulation of fermentation of carbohydrates. 
The feriueutation of dextrose by yeast juice was 
found to be somewhat accelerated by very low 
conoentrations (about 0 0005%) of acetaldehyde, 
which is a product of the decomposition of pyinvic ; 
acid by carboxylase (cp. v. Ijebcdeff and Gria/noff, : 
this J., 1913, 1195 ; Kostytschew and Hubbenet, j 
this J,, 1913, 741). Sodium pyruvate consider- ; 
ably accelerated tlio fermentation of diliydioxy- : 
acetone by yeast juice, but not that of glycer- ■ 
aldehyde. In view of the general catalytic [ 
influence of pyruvic acid on fermentation, the i 
author find* evidence for the fementabUity of . 
lactic acid (see this J., 1011, 15(5) in the observation ; 
that the production of carbon dioxide from a 
solution of tliose two acids in yeast juice wa-s greater 
than from a control solution of pyruvic acid 
alone. — J. II. L. I 

liars cotiia'uiiH'/ iron. l'\ Schbnfeld. WcK'hciisch. ' 
Hrau., 1914, 31, 321 -322. J. Inst. Brewing. • 
1915, 21, 213 -215. 

Beeks cotiiaiuing iron and possessing medicinal ■ 
or dietetic qualities are manufactured in Germany ; 
the percentage of ii-on ranges between 0 0002 and 
0 0 li, without rendering the beer unpalatable, 
'rhe introtiuction of iron may be effected by leaving 
the beer in contact \sith chouueally pure iron, oi- 
more rapidly by the addition of insolulfle com- 
pounds of iron, such as the hydroxide, the acids 
l)i'esent in the beer exerting a solvent action. 
'LTie same end is more readily attained by adding 
to the beer certain soluble pharmacological pre- 
parations, c.ij. Ferrum albiimhiatimu F. pephnatum 
dial, F. o^u^daium sacch., F. lacikuvi^ F. ciirkxfm . 
o.iv/duh, F. (jlyccriao-phosphorkuxn. The chief 
dlihculiy is due to the instability of the mixtures 
on storage, part of the iron being <leposited as a 
“ haze " or even as a sediment, owing to secondary 
reactions with the pljn>phates, organic aculs, and 
tannin uonsUtueiits of the beer. Ferrmn lactkum 
is one of the most stable preparations, but its use 
is restricted on account of its marked influence 
on the flavour. There are two commercial pre- 
parations of sugar containing iron {EkenzueJier), 
one of whicli is alkaline and relatively stable ; this 
remains soluble in beer for a considerable time, 
bub eventually a precipitate is formed. I’he most 
suitable types of beer are the dark varieties which 
have been lieavily primed with sugar. The 
sugars and caramels disguise the flavour of the 
iron and, as these beers contain less phosphoric 
acid and tannins than other types, there is less 
likelihood of precipitation. A high temperature 
of storage accelerates tiie secondary reactions 
which lead to precipitation of the iron. — J. F. B. 


iP'/zies ; Acidiiy of — — . C. ^lensio and K. Gariiio. 

Annali H. Accad. Agric. Torino, 1914, 56, 138. 

Annali Chim. Apph, 1015, 3, 14S — 149. 

TTiK values for the acidity of wine as determined 
li\' the effect on the invei’sion of suci’ose at 70“ C. 
and on tlie hydrolysis of ethyl diazoacetate are 
not always equal. As tlelennined by the effect 
on the inversion of sucrose, Uie acidity of ordinary 
tabh' wiiicT was equal to that of .V/IOIH) llCl, the 
aridity of dry, wliite whies was lapial to that of , 
iV/lTUO 11(1, ami the m-ulity of bouquet wines ' 
was equal to that of ,Y/3000 H(Jl. Tlie addition ; 
of 150 — 300 gmis. of calcium sulphate per hccto- i 
litre produceci a great increase in the acidity, ; 
whilst a similar addition of dicalcium phosphate 
had no effect. The increase of acidity produced j 
by addition of phosphoric acid waa less iuan that ' 


caused by addition of sulphuric acid but abc t 
equal to that produced by addition of 
sulphate.— A. S. 


Vinegar eels ; Veslrutiion of . J. ir u > 

(:’hem.-'/eit., 1914, 38, 1186. 


The author has stated recently that vinegar eek 
are kille<l within a few days when 0-1% of hvdrn^ 
chloric acid is present in the vinegar in the frol 
state (see this J., 1915, 193), whilst HenuebeL 
found (Biolo^e des Essigaales, 1899) that the eeh 
survived in vinegar to w’hich 0-2% of hydrochloric 
acid was added. In explanation of this apparent 
difference it is pointed out that the greater part of 
the acid added would combine with the acetates 
particularly calcium acetate, in the vinegar and 
but a small quantity, if any, of the acid would 
remain in the free state, Henneberg himself 
found that a 0'1% solution of hydrochloric arid 
in distilled water was fatal to the eels, whcrea.'s 
the addition of OT % of the acid to a vinegar con- 
taining 6-5% of acetic acid w'as without cflect. it 
is evident that the eels are not destroyed by tin- 
gastric juice. — W. V. 8. 


Spirit and pressed yaist : Manufavlare nj- — 
from ratv exnjar. t). lleinke. Chum.-Zeit,, IDI,'), 
‘39, 149. 

The V ru.ssian government has permitted the unc 
of raw sugar denatured with 2% of lampblack fui' 
distillery purposes, with a reduction of the sugar 
tax to M.2 per 100 kilos. In employing taw 
beet sugar the addition of the sugar must be 
regulated in accordance with the quantities of 
nitrogen and phosphoric acid contributed by the 
other materials, such as cereals, yeast extract, etc. ; 
the sugar must be sterilised by heat and ils 
alkalinity corrected cither by an iucicased 
acidity of the preliminary malt anil rye 
mash or by the addition of lactic or mineral arid, 
If the sugar already has an acid reaction, the 
addition of O-Ol of sulphuric acid to the Wiisli will 
be sufficient ; the total acidity should bo U'2b 
equivalent to 0'00% of lactic acid. Puri* sucrose 
yields in practice 49-8% of alcohol, equal to 
0-6274 litre per kilo. Eaw beet sugar contains 
90 — 96% of sucrose and 0-9 — 2-8% of arii; a 
raw sugar containing 92 % of sucrose would yield 
57-7 litres of alcohol per 100 kilos, if the wusU is 
made up in the form of a 20% solution of su^^ar. 
with additions of malt-coombs, mall, barley grisl. 
or of large quantities of brewery yeabt. In th^ 
latter case, 20 kilos, per 1000 litres is employed, 
of which 18 kilos, is pressed and submitted to 
plasniolysls at 68“ C. for 2 hours, whereby soluble 
phosphates and nitrogenous inattem are formed 
and the yeast is killed. With smaller additions oi 
sugar, the thin mashes are made up to a total cou- 
ceiitration of 20%; the same holds good 101 
yeast cultivation either by the old Vienna process 
or the aeration process. — J. F. B. 


Yeasl; Measaremetd uf the fennentative '*/ 
61 ; meant! of the liqnid interfcro/nckr. • 

Wolit. Chom.-Zeit., 1015, 39, lOT-lOf^. 
also this J., 1915, 371.) 


The interferometer was applied to the ^ ^ 
ment of the rates of fermentation piodu'ct \ 
different yousts in 10% sucrose 
standardising Ihc instrument, a reading , j.j,;, 
was obtained win-ri one 0 5 cm. cell was lUj,,. 
I0‘!o solution of sucrose (by weight) and tlu 
with a 10% solution (jf alcohol (by j'.Hon 
reading with both cells lilled with the same ® 
being zero. The intermediate readings 
when mixtures of the two solutions m 
proportions weie used in the second ce i ^ 
strictly proportional to the alcohol-conteu 
mixtures. The experiments with yeast were 
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fc as follows : — 10 c.c. of a 5 % suspension of yeast 
' added to 100 c.c. of 10% sucrose ' solution. 
Half of the liquid was at once heated to 60® 0. to 
1 :Ii iho veast, and then centrifuged, and the clear 
linuid was employed in the first cell (1 cm.). Tlie 
nthei' half was maintained at 28-5'* C. and portions 
u-ere withdrawn at intervals of 1 hour, heated 
nnitllv and centrifuged, and the clear liquid iiitro- 
I'uced into the second cell. The readings observed, 
lotted against the duration of fermentation, gave 
111 all cases a fair approximation to a straight line 
crrapli , though in some cases there were irregularities 
during the first three hours. The curves for the 
seven^yeasts investigated showed marked differ- 
ciices in their inclination to the axes, and the 
method thus alTords a means of compai-iug the 
rates of fermentation produced by different yeasts. 

— J. II. Lj. 


AkohoUc Vqueurs ; Dclerminaiion of Ihc hdiiw 

I’y?!/'! of- HiibVs method. Inline value of 

mctitkd oils. R. Marcille. Ann. Chim. Analyt., 
UU5, 20, 52—57. 

I'lxFOSirnt: to light and the alcoholic strength of llie 
i^olution liave a considerable influence on the results 
(.ihtained in the determination of the iodine value 
uf alcoholic liqueurs containing essential oils, in 
the following table the figures ONpix^ss grins, of 
iodine per grm. of essential oil, and grins, of iodine 
per litre in the case of absinthe : — 

In 





Ill tlio 

diffused 

fti 




dark. 

light.. 

light. 

Aniseed uil dissolved in 05% 

aluuhcl 

H:V) 

1*;»4 

I'iVi 

do. do. 

r.0% 

do. 

l-:i7 

1 so 

1-57 

Turrcntiucoil do. 

1)5% 

do. 

3-10 

— 

£-(i7 

do. do. 

5U% 

do. 

‘S-SO 

3-18 

i*7S 

Absinthe liqueur . . . 


2-7 

0*7 

M 


The concentration of the ossenlial oil solution 
imd the temperature during the time of contact 
of the solution with the Hiibl reagent liave also 
some influence on the results. 'J'herefore. in deter* 
mining the quantity of essential oil in an aleoboliv 
siohition by means of the Htibl method, a control 
oiporiment should be made at the same time and 
under the same conditions, using in this control or 
standard, a solution of equal alcoholic strength anil 
toutaining approximately the quantity of the oil 
present ill the solution under examination. —W.l’.S. 


l^iutstiiiicaU!/ active suhtslanre from kuio^c : l*ro- 

imdiou of a . XII. T. Panzer. Z. phvsitd. 

them.. 1914, 93, 316—330. (See a1s«« tins T.. 
1913, 41, 441, 547, 620, 669, 707, 708. 837. 920.) 


KY powdered lactose exposed to a current of dr; 
indrogen chloride and afterwanls to ammonia, h] 
rne method previously applied to iiivertase am’ 
»uast^e, acquired a feeble capaeity for .saeeharify 
'jf In two eases the pioduet was sufil 

entiy active to yiehl sacehariflcatuui test: 
•- ojMng only a red coloration with ioiline ; bu 
could not be prepared at will, am 
evidence of diiistatic powt 
V ^ increase in the reducing power of IT 
boiling solutions of the treati 
iniuif ^ activity >vas destmyed. 'I'lie treat 
mi.; r i^nimonia was indispensahh* for tli 
had proiUu ts, for iaclose wlii. 

nion exposed to hydiuchloric .-M-id ai 

linip '^ycuo over sulphuric acitl and sod 


f^’inained inactive. 


- -ilphiu'k 

The effect, of the l.-ittt 


Previoiwl. ^onferi'ing^ight m-tivity i>n diastii 
1913 83 t inactive by heat '(si‘g this , 

pi'es<‘>ice 

^Qiinonia ^ ^^tters which render’s exposure 
^^nu unnecessary.— J. U. L. 


Diaalase preparaii/ms from various carhohydrales. 

T. PanTer. Z. physiol. Phem., 1915, 93, 339—354. 
Products similar to that obtained from lactose,^ 
(see preceding abstract) are also obtained when 
stnrch, dextrin, gum arabic, sucrose, maltose, 
dextrose, and galactose arc treated successively 
with hydrochloric acid gas and ammonia gas. In 
the case of sucrose and dextro.se, the diastatic 
product is obtained only when the sugar is sub- 
jected to the successive action of ammonia, liydif)- 
chloric iicid, and ammonia. Lu 3 vulose was the 
only sugar which did not give an active pi’odiiet. 

— W. P. S. 


Apple cider; Manufudure of concciiindcd in 

America. A. h’oy. Sue. Arts., 1915, 63, 161. 
Tjik I'.S. Department of .\griculluie. Ihroiigh its 
l-’ruib and Vegetable Utilisation T.alioratorv. is 
aixjut to make a commercial test of a new method 
of concentpating apple cider, in which the cider is 
frozen and the ice crushed and submitted to 
centrifugal action, whereby the concentrated juice 
is expelled, leaving about 80% of the water as ice. 

Prizes for methods of denatiirimj aud uliUsImj spirit 
in Russia. 

Tui’. Itussiau Ministry of finance offers prizes of 
30,UU0, 15,000, and 5,000 roubles to international 
competition, for new denaturing agents for improv- 
ing the existing methods of denaturing. The agents 
iiiust convert the spirit into a liquid unfit for 
dii'ect use as a beverage, and should be of sudi 
nature that they do not spread a .suffocating odour 
winch renders tlie use of the spirit inconvenient or 
injurious. They should not leave a residue on 
combustion, nor contain elements which would 
damage the apparatu.s in which the spirit is burning. 
'ITie. separation of the denatiiiants from the spirit 
by means of simple methods (by water, salting, 
filtering through cliarcoal. simple distillation, etc.} 
must be impracticable. The primary substances, 
from whieli tlie denaturing agents are prepared, 
must be obtainable in Russia in suitable quantities. 

Prizes of 60,000, 30,000, and 10,000 roubles arc 
also offered for a new ineth(Kl of adapting spirit 
to the pD'paratimi of a product different from the 
snirit u.sed in it.s preparation (e.f;., vinegar, ether, 
cTdoroform, etc.). 

Prizes of 50,000. 20.000, and 5,000 roubles arc 
offered for a. new method to apply spirit, for tlic 
preparation of a product in which the spirit or its 
derivatives (sulphuric ether, etc.) form one of the 
constituent parts of the product or serve as solvent 
(<.4/.. pharmaceutical and perfumery preparations). 

Prizes of 30.(>0U. 15.000, and 5,000 roubles are 
offered for methods for applying spuit in an 
industry in which the ^pirit or its derivatises 
(sulphuric other, etc.) should servo either as a 
transitory iuteriuediate suh cut or an extrai ling 
or precipitating substance : as. for instance, in 
Ihc preparation of smokeless powder or artifieial 
silk. 

Four prizes respeeti\ el\ of 75.ti00, 50,000. 30,000, 
and 20,000 rovdjles for an invention or improve- 
ment ivlaliug to apparatus for utilizing spirit in 
inleriuil eomlnistion engines, and siiuilar prizes 
for apparatus for utilizing .-spirit or its derivatives 

fuel, 

lAmi’ prizes respccli\el> of ,j 0.000, 30.000. 15,000, 
and 5.000 ruuhics are oiVi-red in eunneetion willi 
apparatus for applying spirit to lighting purposes. 

Coiupetilors niu.st jnvsent their deelarations iiot 
later than January Ist, 1916. in Russian or Freiieh 
languages, to the Department of L'nassessed Taxes 
and Spirit Monopoly ((.ilaviiue Oupravlenie ISeo- 
kladnich Stauow i (’aseunoi ITodagy Pitoi, Retm- 
gnid). lAirlher parlieulai's mav be obtained from 
Me.ssrs. F. F. Alexander anil Son, 306, High 
llolboi’u, VV.C. 
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Patknts. ' 

lyn i\ (U)(l olhn' lUptida: Machines for airbomtl- 

iiKj . T*. Wilkinson, MancJicstor. Knji. l*at. i 

llM(M). ^lay Ki, lUU. | 

Thk supply t»f liquid to Iho <-arlHnmtin^ v<‘ssi.d is I 

rtnitrollf^il by a liy-p«s.s {>ipo tilled to the Ixdtom I 
of the vess<d and conruH'tiiifi it with the suction- j 
sid(‘ «if ll\e pvunp. The orifice of this pipe inside : 
I he vessel is ehis^Hl by a valve (-onlndlcil by a float 
which opens the by-pass when the li4|uid rises 
above the tlesire<l ievi*!.-- ,1. F. Jb 


A)ii}il(ucons mtiitriols : I'nMrss for Ihc I'u/wiavlion, 

Sfdvhoi'ifirut'ioii. mui /ennen/o/ion of . A. 

Hohlin and .1. KiTcont. First Addilioin datetl 
Julv 11. Ittbb to Fr. Pat. tfil^S.st. Xov. 7, 11)12 
(Ibis J.. P)lb * 

Hot water is einulated in the vessel in which llio 
y:vaii\ is s1e<'ped and tluon<:h }\n external pipe 
pv<ivide(i with injectors bn* steam and <-oinpressed 
air to maintain thr* temperatun' and <iiTnlalioii. 
When sidtieient water lias been absorbe4l. ilepend* 
iiiiT on tile liardness of the eorns. the jrrain is 
dischary:«‘il llnoii^h th(‘ same pipe into a seivw- 
<niiveyor wiukin^i in a perforated troujjh. The 
excess of water drains back inti» lliesteepinytank, 
white the irraiii is delivere<( through erushing 
iMllers into tlie stareivconverting vessel. — J. F. P, 

iii(i(i ri((bi ; ‘StK-rfiarifiadion ami iVr- 

mcniaiion ai . A. Moihant. Fr. Pat. 

■171.775. .luly IS. l9Ub 

Stahchy materials are liquefied by digestion with 
liovie acid or its compounds, the quantity of mall 
required for tlieii ultimate saccharificailon Ixdiig 
thereby redueetl. Fermentation is eflVeted by 
spoeiul yeasts a<*elimatiH*d to bmie acid.- -J. F. 13. 


Ak'iihofir irnnniUilioii : l^roilucf to promolv 

mid roidrol ■ ■ ■■ and })rwf‘!i>f of tnakhaj 
V. A. St'liasiian. Fr. Pat. t7l.7H4. .fuly 11>. lUlo. 
Si'LPHlTKO eitropliospbale <*f ammonium is added 
to the nuisf in llie projx'rtinn of alMUit -10 grins, 
pel* llh) kilos, of grapes or per 100 litres of wine. 
The I'omponents (»f the sulphited eitrophosphate 
may be < ombj}ieti in various ways. e./f. t»y pitssing 
sulphur dioxide intit a solution <<mtaining citric 
acid, pliosplioric ju-id. am! ammonia, suitalde 
proportions being equivalent to 2S0 gims. of 
triammonium phospJiale aiul 2t)0 of s\ilphur 
dioxid.-.— J. F. 13. 


Fees/.* Matmfaj Ivri’ of from frorls <on(aialtaf 
lifUr or uu sH'iar. \'i'i*eirj der Spirit usfalirikanltm 
ill I)euls<'hland. Fr. Pal. 472.07^3. May <>, Mill. 
b'lKler Jut. ('oi)v.. .May tl. 101'3. 

Vk.\st is cultivated by the aeration ijnn-ess. 
without appreciable pr(»tlur1ion of aleoho). by 
growtli ill worts previrmsly deprived of sugar by 
bacterial aciilification. The yeast derives its 
<-aibnn nutrition fnjni the organic acids, wliieh 
may be neutralised during the pi'‘)ce.s.s of Heidifi* 

• ation by the addition of alkalis, being aftenvards 
hberjite<l by ineans of mineral adds. U sugar lie 
pn-seiil during the eultivatim) of the yea-st, the 
jmqioil ion of free organic acids should be at least. 
1U"„ of tb*' total f-xtrart. .Spent, wasli frimj dis- ; 
tillei'ies may Ik- useil fm* making up the wort, and ' 
tile jiiDce’-is may be c«»iubined with that of the 
manufacture of stan li Ity the ;u'idificatioii pmeesa, j 
the yea.st being cultivated in the clear liquor ; 
separateil from the starch or from the mixture \ 
of liquor and ungelalinisi'd stareli. In certain i 
cases thi! yeast and lailie a<'i(l bacilli may he I 
cultivated siinultancoiibly. — J. F. 13. } 
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KnzifwciS’titui fo;tins ; Method and upparulm lorn 

iiiaHufaHure of hi/ oxidmmj ferynnda \ 

Boidin ami J. KfTiimt. Fr. Pat. 471.54 m Ihu- . , 
Ifllfl. 

KvzVMK solutions of high diiistatie po\v<>i. 
prepait;<l by <-n)tivating nuc^vol■ganLsms in wel?' 
very rieii in nitrogenous constituents. parti( „lari^ 
in extrax-ls (»f soy beans or the oil-cake dcriv*’^ 
theivti-om, The apparatus is eon.stnn-t<>(i *,'} 
aiuniiniiim t»r etiainelled metal and eiinsisis df" 
<ligo.ster for preparing the (‘xtrax.*!. a dosed l uHivf 
lion ves-sel wliich can he charged undei* nuJ]'. 
conditions from (he digester, ami ineaiis f/' 
pHnhling a free circulation of sterilised air fu,?” 
aUive (hnviuvards. I’he luicro-organisins iUcciilu' 
vated in the form of films, (he vessel being tlllc] 
with a miinlier of superposed shallow (i-hvs to 
which a slight ivciprocating nitdion tnii\- |„! 
iinparle<l at intervals l»y moans t>( a centra! 's)i;tf( 
ami external gearing to a-ssist tlilTnsioj» uilliout 
submerging the film. A stitmg superfieud iiemtimi 
is provitled in (lie t'arlv stages, being gviulnallv 
deciva-sed as the gix>\vth accumulates; when ihi^ 
culture is ready the trays may be einptieil hy 
cenirifuga) h>rce. and I'dMled with furllK'i* 
title's of sterilis<ul wort. — .1. F. B. 

,4/w.vhn*e«Uif : J^rocrsn mid appunilm hjr 

the HqacfaeihiK sanhiirifu'aiion, and fermrnldfiott 
of — - . .\. Boidin. S<-‘din. Fram e, and J. Kiri-oni! 
Brussels. Fng. Pat. 2:3.7I3S. Oct, 20, U)i;k 

Ski*: Fr. Pat. Ifii.S.j.'i of 1912 ; this J.. Kill. 

Mafarinij or afje’uuf udncH. npirih. or oilier polabk 

liquors : Procens (or arlifickiU!/ . y. fb'iU'i. 

A. Melbi-oimer. and .M. von Kecklingliaiiseii, 
I’aris. Assignors to The K. Co.. New V(»vk. 
C.S. l>at. l.bhi.lOO. March 2, 1(M5. Date H 
appb. May :31. 1910. 

Skk Fr. Pat. 403.074 of 1900; this J.. lIMd, Hi). 


XIXA.-P0ODS, 

Milk: The jreezituj point of eom-ldered hi ilx 

reUiiion to the delevWoH of added teuler, li. W. 

Monier-Williams. BeporV to the Local (lev. 

Board, 1914. Food Keport No. 22. 1 — OL 
Tiik first part, of the Ueport deals with the fiulcus 
influencing the correct iletermiriatioii uf Hu’ 
freezing point of a solution, c,q., sources of orior 
inherent in a mei't’ury thermometer, nneliiinical 
production of heat by Ibo stirrer, too low a tem- 
perature of the freezing bath. inci'e;is(; in IIh' 
<*oneentr!\tion t»f tlie solution owing to sep;im(m!i 
of ice (suptTcooling), et<*. Tlie accuracy ol Hi'^‘ 
themioineler scale is best contj‘oll(‘<l I'V a cum- 
parison of the freezing points of sucrose sdutime 
of knovMi stre.ngth with the very accurate 
given by Haoult (Z. pliysik. ('hem.. IHtis, 27 ,t'Id: 
a table showing these values is given in the Kepod- 
M'he error's introduced by the stirrer ami h 
having the. temperature of tlie hath tun low. m'b' 
be eliminated by so regulating Hu* teiupcriiim^ 
that the fi-eezing point of the soiidtofi 
with the. so-ealled “ teinperaiim? of i 

i.e.. the point at. which the solulimi , 

heat efjuilihrium with it.s smTi>undiii|:>* 
i*oiivei-gein*c leniperaturi^ varies u itli the , , , 
and must he determined by experiiimfit ; i’' 
apparatus described below it was fuiim ^ 
h'24 ’ above the liath temperature. H'^, 
due U> increase in concentration 
formation of ico may he very large 
to have l>een overlooked by most snJ 

a solution Is cooled below its freezing ^lioo 

a minute fragment of ice is introduecsl, w 
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f ic(> oc’urs iti the liquid and the temperature \ 
iiiiinediately to a point which approximates i 
freezing point. Owing to the separation 
f Die i<e, however, the observed freezing point ! 
*^•111 ' Ik* that of a solution more concentrate than : 
)ht‘ oi iirinal solution. Haoulthas shown that the ; 
.iiVrt of supercooling may he expres.sed by the ‘ 

/1' 

.j. - . i' — ' ^ where 0' ♦bA nV»-aAPVA«i ■ 


r‘r|ii;i 


iitinii : K 


cs 


the observed 


c = the true depre.ssion, .S’ = degrees of : 
snp(‘roooling. and K - a constant. The latter is 
t'minii I'V lietermining the freezing j>oint tor 
ililTcrenl liegrees of supercooling; if the values ! 
found are plotted as ordinates and the tlegre«*s of 
siipen ooUag as abscissae, an auproximately straiglit 
line is obtained from which the true freezing point 
for supercooling nil may be found. K is tlien 
(■nkulated from the above formula. For siiernse 
sohitions K -- 0-015 and for milk A' =0 017. 

'i'lic iipp.aratiis used in the determinations is 
shown in tlie illustration. A Dewar varuuin vessel. 

1, Ilf l<i nil. internal tliainetc*r .and lb cm. iidorual 


f 



I i> 


P li, was (loseii with a cork tlisc. •*. alauit I inch 

covi: the 

thus foi'ined could be made air-light by a 

the initldle of the cork , 
^ ^ tube, 5, of 3*8 cm. internal 
with the metal pluti* being 
also " glue-cement. The cork disc 

annnfi f’T i ^ tube for ether ami air, 

and a • ^ ^^i^’i'ibometer graduated to 0-m 

a siphon, 9. connected with the lower end of ■ 
adtiiitffKi designed that ether could he 

The fw*!;., f''\* the Dewar ve.s.seL ^ 

IO1 was a thin glaiss test-tube, : 
^ inch ‘ '^‘“'^ter ; it was closed by a cork, : 

spiral J- the thermometer, 1 1, a j 

vided Vitii ^^‘t a small opening, 13, pro- ' 

'hmiionKtor ft also eaiTUul another 1 

io 0 ] (’ f’ •''bown in the figuie, graduateil 
The {rf.oy'in.r ,ul;^ deg^ of supen-ooUng, 
loanuer :- h'n. ‘It'termined i!i the following ; 

wr, diie<l over calcium ciiloiide, wjis , 


drawn into the Dewar ves.sel until the latter was 
fuil. About bO c.c. of li((ui(l. of which the freezing 
point w'as to be {(etermined, was introduced into 
the tube, 10, which was then clu.s<’(l with the cork 
and introduced into the ftve/ing tube, 5. Kthcr 
was allowed to flow from the Dewar vessel through 
the siphon, 9, into the space between the lubes, 
and tlie stirrer was coniKu-ted with the rotating 
spindle. It, driven hy an eleetric motor. Tlie 
supply of ether was now shut oil, and a rapid 
eurivnt of air <lrawn through the apparatus. As 
the elherevapoi^ated It was replenished l>y slmlting 
olT llie air supply and opening the lap connecting 
with the ether supply. In tins way the tem- 
perature of the liath could t)e lowered to — t I', 
in !•') — 20 minutes. 'I'he ether in tlu* space 
between the luiies. r>, and 10. served as a heat 
conducting medium, and tlie temperature of the 
solution was lowered far more raiiidly than wlnm 
the spnee eoutained air. The stirrer was votateil 
at a constant, speed of about IdOO revolutions 
per minute. Wlum the solution bad ivaibisl the 
de>.iriMl degree of supercooling. / c. alioul O a 
below the expected freezing point, the air siqiply 
was shut olT, and the tap on tlie siphon tube. 9. 
o|H*ne<l. 'riie etber in the space l^ctween the tubes. 
•’». and 10. was thus replaced by air. 'I'lie tap on 
the siphon tube was now closed and ether at the 
ordinary leinperature drawn into tlie Dewar 
vessel until the temperature of the hath luul risen 
to a point about 0 21 i\ below the expeeted 
freezing jioint. The degree of supercooling was 
noticed, and a minute fragment of ice introduced 
thi-ough the opening. IM. .V small electric hammer. 
1.7. was then set in motion (the succession of shav]) 
taps given to the th<u'mometer iiy this haimuer 
prevented the '* lag ” or sticking of the nierc\ii-y 
in the fine capillary), and the point to which the 
meiTurv of tin* theinionudor. 1 1 . rose, wasobserved 
tlu-ough a telescope at a <listance of a few feet, 
the temperature of tlie bath bthig kept constant 
by dnuving ether or air througli it as reipiinnl. 
The tlicrmometer. 11. had a total range of aliuut 
I divided into intervals of U‘00,“) ; eaeb 
division occupied a length of about i>'4 mm. 
The ob.sei-ved fi‘»H‘zing point remained eoii^tant 
for an indefinite period. pro\uled that the liath 
ti.'inperature and tlie speed of the stirrer did mil 
.•liter. For pructii-al purposes, the process nuiy 
be simplified by dispensing witii the determination 
of the zi*i*o point given liv distilled water, and 
comparing the fiwziiig point of the milk sample 
willi (hat of a solution of 9' 19.7 grins, of pnic 
suerose in 109 grins, of watiu- ; this solution freezes 
at ex.actly —0 5317 the average freezing point 
of normal milk. If tin* two determinations are 
carrual out iu precisely tlu* same manner, the 
dilTcixMU'c between the two results will indicate* 
fairly ac<-urately the true freezdng point of llu' 
milk iu qiu^stiou. 'I'lie bath may be ice aiul salt 
and the (emperatuic as low as -7 'I’he 
fii*i*/.ing point of milk is not appreciably allecled 
l*y the ivmoval of the fat. but the developmeiil 
of aeiilitv to any gixxit ext'.mt has a considerable 
influence. 'Phe increase of ai'idity, however, is 
very slow during the prcliminar\ stages of souring 
ami the taste and smell of the sample are very 
giHid guuh‘s as to whetlier or not the freezing point 
method is applicable ; a sample has to smell anil 
taste distinctly sour before tlie freezing point is 
depiv.s.s(Hl bv as much as 9 092 t'. Fasleurlsation 
for 29 minutes at tiO F. raises the freezing point 
bv about 0 092 0. 

Tlie average frivziug point of 141 _^\iuples 
<if genuine milk was found to be — d 
the values found ranging from — IV77S to 
- •0-7H' (’. ; these vnlues have been sidijected to 
all tin* iu*ce.s.siu\ eorreetions and are ]iroi’ai'ly 
accurate to about 9-902 F. The frec/iug point 
apjH'Ars to bi> the iiK»st coiistant of aiu of t\ie 
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properties exhibited by milk. It is unaffected by ' 
the addition of separated liiilk to genuine milk, ' 
but it is raised by the addition of water. The ; 
method may, in certain cases, be applied with . 
advantage, as a corifini\atory test, to the detection 
of added water and to the approximate determin- 
ation of the amount present, but owing to the 
fsperimental difficulties involved in obtaining 
reliable results, it does not appear to be capabh* 
of general application for purposes of milk con- 
trol— W. P. 8. ^ ^ 


Milk; Coagulailo}) of , and the .^oluhilUji oj 

the. curd in salt soluimr. Orla-Jensen, B. Meyer, 
and A. D. Orla-Jeuseu. Z. phvsiol. Chem., 1014, 
93, 283—306. 

The investigation relates to coagulation by 
calcium chloride, rennet, and acids. Mono-, di-, 
and tri-calciuin and sodixim caseinates are all 
salted out from aqueous solution hy calcium 
chloride in the cold, tic mono-salts most readily 
and the tri-salts least readily. Similar coagulation of 
llie casein in milk by calcium cldoride takes place 
oidy on warming. It is probable that the first step 
Is a disturbance of the equilibrium l)etwoen the 
salts of the milk, resvilting in increa-sed acidity 
and precipitation of lime as phosphate aud 
probably as citrate, after wliich the dicalciuni 
caseinate is coagulated by the calcium chloihlc 
as in pure aqueous solutions. A solution of 
dicalcium caseinate oontaining 0-0$% of calcium 
chloride is curdled by rennet in the same way as 
cow’s milk. Solutions of mono- and tri-calcium 
caseinates may also he coagulated by rennet if they 
contain at least half as much calcium chloride as 
would by itself produce coagulation. To coagulate 
solutions of sodium caseii^atos with rennet, a 
slight excess of calcium cfilon'dc over that necessary 
to convert the casein into calcium salt^, must be 
added. The coagulation of milk or solutions of pure 
caseinates with rennet, whicli, acconling to Ham- 
rnai'sten, is a proteolytic transformation, is not 
accompanied by any increase in the quantity of 
free amino-groups as measured by titration witli 
acid after treatment • with formaldehyde (see 
.Sorensen, this .T., 1008, 135). In the curdling of 
milk by adds at about 3.5'(’., coagulation begins 
before all the caseinates have been converted 
into free casein, but is only complete when sufficient 
acid ha.s been added to extract completely the 
ealduni from the casein- At 60'— 80'"C'. smaller 
quantities of acid sulfice for complete coagulation, 
but this is partly due to the dissolvf'd calcium 
salts ; for not only does the coagulating power 
of the latter increase with rise in temperature, but 
the added acid, by partially decomposing calcium 
caseinates, increases the concentration of the 
active calcium salts and converts dicalcium into 
monocalcium caseinate which is more readily 
coagulated by calcium ions. Tlie calcium salts 
of casein and paracasein (the coagulable ]>ioduct 
of the action of rennet; see Hart and van 81yke, 
this J., 1905, 509) form clear liquids with sodium 
chloride solutions, being converted into sodium 
salts, but the presence of other calcium salts tends 
to inhibit this reaction, especially with the di- 
calcium compounds. Hence the dicalciuni <-aseiiialo 
in milk is difficult to bring into solution with salt, 
unles.s sufficient acid is first added to convert it 
into monocalcium caseinate ; and the sann; applies 
to the paracaseinates in milk curdled by rennet. 
By using larger amounts of acid than are necessary 
to extract the calcium completely from the casein 
(or paraca-sein), soluble acid-albumins are formed, 
whi<'h are less soluble in 5*^0 sodium <dilori<le 
solufions than the original proteins. With milk 
the maximum solululity of monocalcium caseinate 
or parjwaseinate lies at a concentration of 5—10% 
of sodium chloride; at a concentration of 25% I 


monocalcium caseinate is salted out as completely 
as the dicalcium compound. — J. H. L. ^ 

Condensed milk, evaporated milk, coneentraied milk 
U.S. Dept. Agric., Food Inspection Decision 15 , s(' 
The .Toint Committee on Definitions and Standards 
of the American Association of Dairy, Fond 
.and Drug Officials, the As.sociation of Ofilr-iai 
Agricultural ('hemists, and the United Stales 
Department of Agi’iculture, on November 2l(ih 
1911, adopted the following defuiition and 
standard for condensed milk, evaporated nulk, 
coricentrated milk : — 

Condensed milk, evaporated milk, concentyalpd 
milk, is the product resulting from the evaporation 
of a considerable portion of the water from the 
whole, fresh, clean, lacteal secretion obtained by 
the complete milking of one or more healtUv 
cows, properly fed and kept, excluding that 
ol)laincd within lifteen day.s before and ten days 
after calving, and contains, all tolerances being 
allowed for, not les.s than 25'5% of total solirU 
and not less than 7-8% of milk fat. 

Food Inspection Decision No. 131 is revoked. ^ 

Proteins; IVell-charaeferised organic sulphur coin- 

pound obtained from hy treatment inih 

acid. C. T. Morner. Z. physiol. Chem., 19U.93, 
175-202. 

It is known that the wliole of the sulphur present in 
proteins cannot be oxidised to sulphuric acid by 
nitric acid, and tlie author attempted to ascertain 
the nature of the resistant compound or compounds 
formed under these conditions. Large quantities 
of serum alb\nui)i, egg albumin, casein, ovomucoid, 
ha?moglobin, keratin (sbeep’.s wool), and glntin 
(gelatin) were. oxidiscMl by excess of nitric acid, 
and from the products in all cases methylsulphumi; 
acid was isolated in the form of its barium salt, 
(CH 3 S 05 ) 2 Ba + UH20. The amounts obtained 
varietl fro!n V4 to 12’1 grms. (of barium salt) per 
kilo, of protein, and bore no relation to the quan- 
tities of cystin present. Moreover, under the 
conditions of oxidation employed, cystin does not 
pro<luce metbylsulphonic acid, so that all the 
proteins investigated must contain some other fonti 
of combined sulpliur. — J. II. L. 

Fatly acids and other ether-soluble constituents oj 
feedifuj stuffs; Determination of the total - — • 
J. B. Rather, J. Ind. Kng. Chem., 1015, 7, 
218 220. 

A U'Oiiouc alkali is used to extract the fatty matter. 
1(^ grins, of the sample, or 5 gnus, if it is bulky or 
contains more than 4% of matter soluble in ether, 
is boiled with 51) c.c. of 2.Y alcoholic soda for 1 
hour under a reflux condenser, the iiiixture 
filtered through asbestos, the residue washed ten 
times with boiling redistilled alcohol, the solutpi 
evaporat<Kl to 1(J c.c., transferred to a separauii^i, 
funnel with hot water, acidified with Id 
acetic acid, and extracted warm with five 
50 c.c, portions of redistilled ether. 
extract is treated us described previouslv ’’ 
1915, 195) to determine the ^T^aponiijed mauw- 
'riu*. aqueou.s .soap solution obtained in this P , . j 
is iiealed to expel dissolved ether, 
with 8 c.c. of glacial acetic acid, >®r.' 

with 40 c.c. of petroleum spirit of b. pt. 
tlie suspeiuled mutter which settles to the 1 ttoi^ 
is rcmovc<l with the aqueous layer, 
extraclc'd three times more wdii P . _ gte 
spirit. 'I’he united petroleum symt 
wa.shed with tw’o 50 c.c, portions of cnirib 

aiiueous li<}uid extracted with and 

the extract being washed twice .gporated 

added to the main portion, wluch is then^ nmistao^ 
ami the residue of fatty aoida ^ 

weight. The aqueous liquid from the e 
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the fatty acids contains saponified matter other 
than fatty acids. It is trea^d with hydrochloric 
acid and extracted as described above, but using 
instead of petroleum spirit. The above 
method gives results for total fatty acids one-fifth 
higher in the case of concentrated feeding stuffs 
-md more tlian twice as liigh in the case of hays and 
excrements from them than those olitained i)y 
extract ion with ether. The ether extracts of 
concentrated feeding .stuffs contain on the average 
and the ether extracts of hays and excrements 
of non-fatty substances.— A. S. 

X'llmirif and pit i)i shorl-nlaple coHon-serd, Wells 
and Smith. AVe XTT. 

Patents. 


Ethylhydrocupreine is similarly potent against 
pneumococci ; even in dilutions of 1 : 500,000— 
1 : 1,000,000 the inhibitivc action is marked, 
although the germs are killed but slowly ; towards 
other germs it is less powerful. Tlie selective 
action is approximately the .same in serum as in 
broth ; it is more pronounced in activated .serum 
than in unactivateii, wliilsl the revciso is the ease 
with mercuric chloride. 'Fhe elVei t of phenol is 
dlniinished less than that of men uiie chloride by 
u.sing a serum medium, ami to about the same 
extent in l>oth kinds of sevnm. Snlvarsan i.s 
markedly less active in ox-serum than in rabbit- 
sermn. The action of salvarsan. iiKU-cmric chloride, 
and phenol in l)Poth cultures is reduced ccmsiiler- 
ably bv addition of lecithin or cholesterol. 

— K. If.T. 


fnui; Proeem for raindli^ preservimf in ftuffar 

fcn/sUtUmnfj) all kindfi of freftk . .T. Anfossi, 

Aix, France. Eng. Pat, 3807, Feb. !4, 1914. 
Under Int. Conv., Feb. 21, 1013. 

The fruit is immersed in a solution of stu-rose and 
“glucose" of lO'^B. (sp. gr. 1075) lieated to 
00"— 70'C. ; fresh quantities of the solution arc 
added to compensate for evaporation until, at the 
end of 24 hours, the solution has become con- 
centrated to 33® B. (sp. gr, 1'297); the fruit is 
then removed, drained, wasliod witli hot water, 
luid glazed with sugar in the u.s\ial way. -W. P. JS. 


Bread ; Manufacture of . W. A. Hobbs, Pitt-s- 

burgh, Pa., Assignor to C. Adams, New itochelle, 
X.Y. U.S. Pat. 1,131,098, .March 10, 1915. 
Date of appl, April 30, 1914. 

To obtain loaves of superior whitenes.s, a small 
quantity of calcium hypochlorite is added to the 
tlour, the mixture is allowed to stand, and. after 
l)eing made into dough, is treated witli sultidenl 
of a neutralising agent to remove the alkalinity r»i 
the hypochlorite. — J. II, J. 

Cojft'c Process of manufacture from cereals of a 

substihde for colonial . A. Pielsch. Kr. Pat. 

471,901, May 7, 1914, Under int. Uonv., 
Oct. 29, 1913. 

A such as barley, is steeped in a .solution 

of substances giving rise to the aroma and taste of 
yllee, n.imely, tannin, furfural, citric aciil. sugar, 
innmon of hops, pyridine, etc. ; calTeine is not 
used. The mixture’ is lieated, and when the 
jrains have absorbed most of the liquid, they ar** 
reinoyed, roasted and ground. This powiier is 
about ten times its w’eight t>f boiling 
water and the infusion strained. .More tannin, 
pyridine are adiled to it, and a fresli 
■' ppty of barley. When this grain has absoi-hed 
c infusion, it is roasted and grouml, and pos'^«*s.ses 
•waromanf cofTee.— J. II. J, 

and vegelaUe t] ud anil proi e-in of mikiinj niiiiie. 
I'Q (nTiiianv, 

annl A; .Ma.rdi 2, .’.I 

“PPl., July ;io, 1913. 

8kh Eng. p.,,, ,7 ,j 23 of fgpj . 


XIXb.-WATER PURIFICATION; SANITATION. 

and other aniiseiiliiii ; 
rJjciisof. niibaeteriii. ■' ■ ■ ■ 


(shnvara. Zeit, 


0. Schlemann and T, 
1914, 77, 49. Uhein.- 


Rerm'f ^ very strong antiseptic action on 
anthrax, erysipelas, and glandei's. 


Sifffonifi; Influence of upon d/sinfectanfs. K. 

Itotky. Zeiitralbl. Bakteriol. ISM i (I), 73, lO.U 
Oiein.-Zeit-, 1915, 39, Pep. 5S. 

By the addition of saponin tlie disinfecting action 
of carbolic acid, tar preparations such as ly.'^ol 
and odorite, formalin, etc. is increased; that of 
hydrochloric acid, potassium hydroxide, and 
mercuric, oxycyauide is unan'ei'ted ; and th.at of 
silver nitrate’ and corrosive suliliinate is decreased. 

— J. B. 


Dental cements : dennichlal effieiencji of . P. 

Poetschke. J. Jnd.Eng. (’hem., 1915, 7,195—202. 
•Vn investigation of the germioi<hil olTu'iciicy of so- 
iNilled "copper cements" or "copper oxyphn.s- 
pliates," which are mixed for use with a concen- 
trated solution of phosphoric .acid to which 
aluminium liydroxide and sometimes iron and 
nickel salts liavc been added. The cements 
usually consist of copper salts and /.ine oxide, witli 
varioxis filling materials and colonring maUers. 
T'hey differ widely in germiiidal activity, whicli is 
i)est determined by mixing thi" cement, allowing 
it to set and liardeii, tlien grinding it, addmg a 
known quantity of the powder to saliva at 37® C., 
and preparing cultures at dilferent dilutions on 
nutrient agar-agar in the usual way. Cuprous 
and euprie oxides and zinc oxide were found to 
possess marked gxn'miculal properties, and the 
baetericixlal xMlA'ct of zinc oxide was enhanced by 
addition of cuprous oxide or iodide or cupric 
pliospliate. -.V. S. 

Purijiralioii of liinnerif r^luenfs. \'eit(‘'h. X\, 

Disk of )u>isonln<i bij volatiUsi'd nic/w/'/c (hhiri'le » 
Moll. Ncr IX. 

Patents. 

Wafer and other liquids : Proi'vss and apparalus for 

detenniniiuj the detfree of impuriltl of . '/j- 

Wegrzecki. Fr. Pat. 471,351, April 25, 1914. 

.V KNOWN volume of the water is treated with a 
pi*ecipitaiit, such as basic load acetate or alum, 
tlie mixtui'o lUteivd through a layer of paper or 
other white material, and the filter is dried and 
tlio stained surfm-c compared witli a series of 
standard stains produced by known amounts ot 
impurity. — J. H. J. 

liiinidu; Means for sterilisation, fiUratinn, and 

similar trealmeid of . L- IJiuiPii. Brussels. 

p’lig I’at. 5512, Jiarrh t, 19U. Uiiiler Int. t’ouv., 
iUuili 10, lOiJ. 

Tuit lupiid is pn.ssed sui'eos.sively tiirongh a settling 
tank, a liorizoutal lilter, a xliainber divided by a 
vertieal partition over whioli the li(iuid Hows, a 
serond liorizoutal tilter, and a second settling tank. 
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Oil leaving tlie upper part of Iho latter, tlie liqniii 
is treated with a suitahle reagent, and paisses 
through two mixing tanks and ihenee through a 
series of vessels exaetly similar to the fii-Jft set. 
'I’lie direetion of flow of the liijuid throrigh the 
whole apparatus may he ix-vers^^d to cleanse the 
Alters, etc., and the liquid in the ehatnher lietween 
the Alters may la* dra\Mi oil thiviugh a tap at the 
hottoni. thus causing any liquid above the surface 
of the Alters to pass downwainls and aid in the 
cleansing operation. —W. 1'. 8. 

Slrrili.^atiotK fillr(iiion. oixf shaihir fmifniriif of 
liquidfi. Jj. Linden. Hvusstds. Kng. Pat. A2T:t. 
.March 12. 1914. Under Int. t'onv.. April 19. lALL 
Addition to Kng. I’at. .').')12 of 1914. (See piv- 
ceding alistract.) 

In the treatment apparatus, e.ach Alter comp.art* 
iiient has a settling compartment as.sociatial with 
it. and eai'h pair is arranged in series. At tin* 
extremes of tiu* series are reaction chumhers. 
'rije li<}iud flows downwards throxigli eju-h tiller 
and upwards tlirough each settling lompavtment. 
-Mong llic top of the compartments is a frame 
I'oxered witli Altering elotii impi'eguated with a 
cream made from chalk, alum, or othcT siihstam e 
which will act as a filtering and sterilising agent. 
The fillei's are cleansed hy ivveival of flow, and 
conical spac**s are providi’d ladtov ea<-h pair of 
vertical compailmeiits for the collection of the 
r<-moved matters. — J. IL J. 

Slrrditfimj liquids: Process of nud o}Piuirofus for 

. J, .Merie. Ihiris. Kng. I'at. 949"). April iu. 

1914. I.’nder fnt. t'onv., April 2A. 1912. 

In apparatus \vl\ere the liquid to l>e steHllse<l is 
passed through a lieat-exchanger before it enters 
the steriliser, means are proviiled for filling the 
steriliser and the outlet pa.ssage of tlie heat- 
exchanger witfi water, 'i’he steriliser is then 
heated, and. when the water lias l>een sterilised, 
the liquid to l)e treated is liitrod’.ned under 
constant pressure, driving the water out of the 
apparatus. At the end of the operation, the 
apparatu.s is again tilled with water in readiness 
for subsequent use. — W. V. S. 

SteriUsiuq ir(tter : Proct’ss aud opfyorulus for . 

(L Oinstein. Fr. Pat. 471. A27. I-Vb. 12. 1914. 


descemUpg refnise. The combustion chiiuibf.r i- 
j .snmimuied by a water jtu’ket, and at the love! of iii|! 
' bothun of the jacket air is introduce<l llirnuA 
i several tuyeres which are of the shape of a doiilA,! 
<‘one and form a circle round the cliainhir. 'i\, 
remove the layer of burnt material, a clinker iutj<.p 
■ worktnl by hy(lra\ilic pressure is introduc«‘il ihroiHi 
an opening in the wall of the fiirnac^e and liclaih'i', 

1 the clinker ; it is then withdrawn on to its plalfoian 
i which moves along rails to the next fuvjuu e to 1 ,^ 
operated. The bottom i)f the furnace is dosed l,v a 
plate when (M>mbnstion is going on, lint when ili'p 
j cutter Is to be operated, the plate is drawn out 
and its place taken by a cylinder, thrcnigli whidt 
the clinker delaclied by the cutler falls and U 
guided on to a travellirig l»and beU)W’. — J. H. 

' Aiitisefdies. dmufeeiauls, and (icrmicidcft [(rom jirnt 

'' hr]: Monuhdure of . 0. T. .Morgan. 

Dublin, and (L F. ScharlT. Brav. Irel.and, Vw' 
Pat. 19.202. Aug. 21. 1914. 

Pk\T tar is tlidejl at 100'^ P. and ilislilled nnlil a 
sample id Ihc dislillale stdidiAes on cooling. 'IV 
I ilisiillate isexlracled witli a 10 -15'^, solnlioitof 
caustic soda, the extract is separated and iieiiiral- 
ised with mineral acid, and the acidic oils wliirh 
sejiaral)* an' fractionally distilled, the fradintiatiu]) 
being coni n>lled Iw bactericidal tests. The frai tioiis 
obtained at diflVivnl teinperatuves haw dillVivni 
coelfli-ients against B. iyfihosus, the higher frartious 
which tlistil at 200 — 2i>A ('. and consist of urn. 
malic imlroxy compvmnils. having tlic slrniijM’ 
germieidal action. 9'he various fractions cjiii lit 
uscil as ilj.sinfei tants either in the roiu'cntiatol 
state, in solution in an «u'ganic solvent, in snspciisidu 
in water, iu emulsion in nnu iiage. or nuulf* up iiiln 
a solid form.— J. II, J. 

Sehnriufurl (ireeu or rdher rompouuds of cop^H'r 

oud arsenic: Process for roimerimj siihthlc 

in teoler. ('hem. Kahrik SchweinfiU't (1. 111 . h, II, 
1-V. Pat. 17L1AA, Apr. 29, 1914. I'ndor liu, 
Conv.. Aug. 21. 1912. 

Tni-: compound i,s mixed with a nitrogenous sub 
stance, such as gelat in or pi\>tcm substances urMbii’ 
derivatives, and witli a caustic alkali i>v alkidiiu'- 
earlli iiydi\»xhte and water, ainl, if necessary, heated 
until the solution has a blue tint. Tlw ii'fiiid 
contains only traces of free ammonia and is sml il'le 
for a plant insecticide. — P. A. M. 


I'mler Int. (Vmv.. Fel). 14. 1912, 

(lA.SKOL’rs chlorine, supplied from a eylinder of the 
liquefled gas, is pa.sse)l into the iKiltom of a 
tower fllled with contact material whore it meets 
a current of the water to be sterilised trickling 
downwards : the propiiitions of chlorine and water 
can be adjusted by taps on the respective supply 
pipes. The solution oldained runs from the fjottoui 
of the tower into a main pipe? of the supply to be 
treated. A pressure regulator may be pla<*ed on t he 
pipe admitting the chlorine ga.s to the tower. Four 
tvpi'S of apparatus are des<Til/ed and illustrated. 

— J.ILJ. 

('orho7i dioxide; Absorbent for in brenfhinq 

ap}iaraim fur use hi mine rescue frork or like 
puriKtsfs. K. .1. Bevan and Tl. fl. Davis. Ijondon. 
Fng. Pat. 22.719. Nov. 18. 1911. 


Cleoninn ond disinfectinq liquids. [Ptiiol renwcf-l 
i. L. llalman. fA*. I’at. 171,747, May 2. AAl, 
Under Int. Uonv., May 7, 1912. 

A o\r.sTic alkali, an animuniuiu salt, and an aikalj 
carlxmate are di.s.solved .sucecs.sivc*ly in water, ami 

an alcohol hs added, preferably in the 
9-8% KDlL2 r)%NUd'b U25% K,(’D;,. 0 

water, and 4 95 — .5’’,, aicohol. - -F. Soon. 

lArdrochctnicol treohnent of liquids. [II (der 
iuj/.l U. P. Jjainireth, Philadelphia, t 
Kng. Pal. 2181, Fel>. A, 1914. Under Ini- < 

Feb. 21, 1912. 

Skk Fr. I^at. 1(18,277 of 1914 ; this U, PHI- 

Liqnid-sicriHset'. V. Henri. A. flelhroimei- iui'l ||- 

von HeckhngljaiJ.sen. Paris, Assignors 
Co. I'.s. I'at. 


Wii.'D inilp is gi-dutiil with .-austir «,il.a s.jliitKtn : I>ati; of appi., I'Vi). 2(1, 1910. 

until a cnimljly sulistatu i' is piwlucfd, which is ^ Skk Addition of .March 1, 1910, to Fr. I'"'- ' 

more eflicient than cagstic soda in lumps or sticks ' of pjoo * tins J.. 1910, 1129. 

as an ahsoibent of carbon dioxide and ha.s sptH'ial * ’ ' 

arlvantages in breathing apparatus. — J. 11. J. *; Wetter mul other liquids ; Apparatus for 

of btj ulira'CMkt rays. V. Ilenri, I 

Furnace for burning deiritiis, nhjhl soil, (indthelikc. \ Helhronner and aM. voti r y. 1 

Stettiner < 'hamtitle-Fabrik Akt.-(»t*s. vorm. ' Snresnes, hYanco, Assignors to '1 he n- ,if 
liidier. Fr. I'al. 171,111, April 27. lim. I’.S. I'ai. I,i:i2,2im, .M.airli Id. lO' '- " 

'IhlK turna<-e 'is of the Kratclcss type in which com- j .appl., Nov. 10, 191.1. iiilO W"'' 

bustioii takes place in the lower portion of the ' Sek Kng. Pat. 2.5, .509 of 1909 ; thisJ-i ’ 



Tol. IX31V.. So. 8.] QI. XX.-ORGANIC PRODUCTS ;,,MmCINAL SUBSTANCES ; ESSENTIAL OILS. 449 


Ij/paralM for detecting and estimating the impurities 
nrd dissolved matter in water and other liquids. 
Eng. Pat. 12,735. See XXIII. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL Oas. 

■)mum ; Influence of mould fungi on the alkaloid- 

content of . 0. V. Friedrichs. Z. physiol. 

Chem., 1914, 93, 276 — 282. 

Petri dishes containing moistened opium, in some 
:ases mixed with 10% of lactose, were inoculated 
Tith four different moulds and incubated at 18“ — 
22 “ C. for 20 hours. In all cases profuse mycelial 
^owth was observed, but two of the organisms, 
Penicillium viridicaium and Cilromyces glaber. 
Here without any action on the alkaloids deter- 
mined {morphine, narcotine, and codeine). Asper- 
jillus niger did not attack morphine but destroyed 
small quantities of nafcotine and codeine, -dsprr- 
jilbis Ostianus, found on opium from the l^v.int, 
decomposed all three to some extent, but morphine 
only slightly. Growth of moulds on pharma- 
ceutical preparations of opium is therefore not 
likely to reduce their content of alkaloids to any 
considerable extent. — J. U. L. 


Digitalis leaves; Physiological valuation of — 
aid the, enzymes of digitalis. Rapp. Apoth.-Zeit., 
1914, 29, 880, 885 — 807. Z. angew. Chem., 1915, 
28, Ref., 19. 

The physiolofrical value of digitalis preparations 
can he determined accurately only by a biologii al 
process. The author prefers 'Halo's inctho(i to that 
of Focke. The guaiaeuin reaction is useful onlv 
as affording indications of the method of drying 
and preservation. In inoist digitalis leaves' the 
physiological value diminishes owing to enzyme 
action. The quantity of sugars formed in '(lie 
digitalis plant by enzyme action is not an exact 
ineasiire of the amount of digitalis glucosides lost 
thereby. digitalis preparation free from enzymes 
can be obtained by heating the drug for 10 minutes 
in an autoclave at 105° C., l)ut tlie .secondary 
g^tric effects produced by digitalis powder are 
observed also with the enzyme-Iree preparation. 

—A. 8. 


Cusparinc ; Isomerisation and dccomposilifin of 
. Invesiigcdions on the alkaloids of .Angosiiint. 
^lofser and W. Muller. Areh. riiarm., lilll. 
f", 4o!)— 480, Z. angew. Chern., 1915. 28, Hef„ 
(.See also this J., 1910, 294 ; 1911, 152; 
11112, 1050.) 


C.»U..?^0,.OCH„ ni.pt. 93“ C.. is a 
quinoline (Imvative. Ily the action of jiioist 

odido potassium hydroxide on ihs inetli* 

0 tt’ ^"^thiodide, or propiodide, isocusparine, 
ciKnoV- ® Pt- isprodiiced. AVhen 

ohlnri in a current of drv )»vdrojren 

« forl'd m.'pt.'255- 1’.. 

C, 41 viv yields a nilro-derivative. 
with riu I ' Pl° 283“ C., when treated 

“lule nitric add.— A. S. 

-' Crystallised . L. Uous- 

Theo IS®' 3li;!— 3(!5. 

^ (2 niols.) and calcium oxide (1 mol.) 

the fi topther in the presence of water, 
drit./! neetUes obtained on cooling 

{CjIT-N n ^ ®^^tphuric acid. The product, 
^^ter at is soluble in (>4 parts of 

Parts nf flic !• '» in 14 at 100“ (’. ; and in 625 
at 90® 0., being thus 25 times 


more soluble in cold water, 10 times in bpiliiig 
water, and 7 times in boiling alcohol thap theo- 
bromine. Carbonic and other acids liberate the 
theobromine in the colloidal .state, and this is 
probably the cause of the rapidity and intensity 
of the diuretic eiTect of the salt when it comes into 
contact with gastric juice in the stomach. — J. P. O. 


Pepsin ; Use of edesiin in the determination of . 

It. Delaunay and 0. Bailly. Bull. Sci. Pharma- 
col., 1915, 24. Pharm. J., 1915, 94, 589. 
Ede.stin, a vegetable globulin from hemp seed, 
can be aAlvantageously substituted for fibrin in 
determining the activity of pepsin. It is prepared 
by extracting bruised, fat-free hemp seed with 10% 
sodium chloride solution, in which edestin is 
readily soluble and from which it can be obtained 
either by the addition of large excess of water, or 
by removing the salt by dialysis, or in a crystalline 
state by strongly cooling the hot solution. Edestin 
is insolubie in pure W'ater but soluble in dilute 
solutions of neutral salts and in 2-5 hydrochloric 
acid, from which latter solution it is precipitated 
by nitric acid. 0-2 grm. of pepsin of the strength 
of the French Pharmacopceia completely digests 
the edestin in 20 c.c. of a O o®,', solution in 2-5% 
hydrochloric, acid in 15 minutes at 50’ C. The 
prt'sence of imiligested edestin is shown by the 
turbidity proiluccd by the addition of 30 drops of 
nitric acid to the cooled solution. — T. C. 


Chohsterol : Oxhhition of hy ihc hlood tissue. 

.1. 1/ifsciuitz. Z. plivsiob Chem., 1914, 93, 
200-227. 

Kxpkrimf.nt.'= have shown that cholesterol is 
oxidised to some extent on digestion at 60® C. for 
sever.al d.ays with glacial acetic acid and dried fat- 
free blood, thus confirming the author’s view that 
in the body the oxidation of cholesterol takes place 
in tlie blood. — J. II. L. 


PucalyftfHs ffiobulHs of Cahjornui ; Oil of . 

C. Burke and ('. C. JScalione. J. Ind. Eng. 

Chem.. 1915, 7, 206—200. . . 

L.muji: quantities of Pucahjpius nkihuhts oil could be 
proiiucoil in California and other parts of the 
Pacific coast where the tree is grown for timber, 
but the oil does not fulfil the requirements of the 
U.S. I’harmacopuna. It has sp. gr. 0-9052 at 
20' [o]‘il -• 14-42', nIV — l'400o5, and is 
insoluble in 70 alcohol, differing notably from 
the Australian oil. The Californian oil contains 
(he same con''tituents as the Australian oil, but in 
different proportions. It contains butyric, iso- 
valeric, and capronic aldehydes, 6 ; pinene, 21 — 
22 ; cinwl. 47 ; alcohols (eudesmol, globuol), 25 ; 

llie higli content of pinene is ibe chief cause of the 
dilTereuco in properties from the Australian oil. 
In distilling the oil the burrs should be separated 
from the ioare.-J, as the oil from the former is 
inferior to the leaf oil. — A. y. 


Aniseed oil: Quatdiiif of iodine absorbed by . 

E. Morin. Ann. t'him. Analyt., 1915, 20, 49 — 52. 
It was fouml tliat pure aniseed oil absorbed iodine 
in the average proportion of 1-6961 grm. per grm. 
of oil, when the absorption was determined by 
llubl's method, using a solution of the oil in 50% 
alcohol and allowing the reaction to proceed for 
ff bom's. T'lie quantity of iodine absorbed was 
not, however, const.ant ; it varied with the amount 
of oil in the solution, v.g., from 1-651 grm. per 
grm. of oU, wlien a 0-08% solution of the latter 
w'as employed for the determination, to 1-7356 grm. 
in the case of a 0‘12% soKition. — W. P. S. 
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Camphor production in the United States. Oil, 
Paint, and Drug Rep., March 29, 1915. 


gum made'by this company has been employed by 
the drug trade, ^ 


Imports of camphor into the United Staf-es from 
Japan during 1914 amounted to over 5.000,000 lb., 
and in view of the tendency of the Japanese 
monopoly to demand high prices and to encour^e 
home consumption, increasing efforts are beiikg 
made to develop camphor forests in the southern- 
most portions of the Uniteil Stales and also to 

E roduce camphor synthetically from a t\irpentine 
ase. Many difficulties, however, are still being 
encountered and, despite many years of experi- 
mental work and an enormous outlay of money, 
the results attained to date have been meagre, 
and have appeared far from warranting the 
expenditure already made. 

Recent activities in camphor forestry include 
the entrance into this field of three new enter- 
prises, two of which are conducted in Florida 
and one in Texas. A pioneer enterprise, backed 
by the manufacturers of nitrocellulose products, i 
had previously invested heavily in these trees 
and, a year ago, added 500 acres of new camphor 
tree.s ; now it has many thousands of young trees 
in its nursery. The company, like others which 
have more recently embarked upon the industry, 
was encouraged by the sviggestion of the United 
States Department of Agriculture, which repeatedly 
pointed out the desirability and practicability of 
producing the natural product in the United States. 
H was soon discovered that tlie Governineiit’s 
statistics on the growth, development, and yield 
of camphor trees were both deficient and inaccurat e i 
and all available figures on production had to be 
revised materially. Nevertheless, this enterprise, 
whose camphor forest U at Satsuina Ileigbls, Fla., 
has alrefiuly obtained 10.000 lb. of crude camphor 
from its trees and is now looked upon as a promis- 
ing venture, althougli the returns from the invest- 
ment have fallen far short of the originally sanguine | 
expectations of its backers. 1 

Of the three other enterprises mentioned, the j 
Florida Essenti.al Oils Company lias the nucleus ! 
of a camphor forest at Green Cove Spring.s, Fl,i., | 
and has recently bought 10,000 acres of land 
in that locality, in which it is planning to set out i 
thousands of new camphor trees. St. Mary's 
Florida (.'olony Company has lately purchased 
10,000 acres of land at Glen St. Mary, Fla., and 
expects to utilise 2,000 acres of this property 
in the near future for camphor tree growing. 
The Alvin Japanese Nursery Company has 
acquired 100 acres of land for camphor tree 
growing near Alvin, Tex., and reports that 500 
acres of land close to its property are already 
devoted to a sm.ill forest of these trees. 

The poatest handicap with whicli these enter- 
prises have to contend is the relatively small 
yield of the new trees. Many of the Japanese 
and Chinese trees are 50 to 100 years old and some 
of them from 200 to 500 years old ; eveji from 
comparatively young tree's, there have been 
obtained vielcls valued at $5,000 to $5,000 eacli. 

The Severing interests in Germany have long 
eince fiucceedecT in making a comparatively large 
quantity of synthetic camphor from a turpentine 
base, which meets all commercial and phaniia- 
copcial requirements, but have been unable to pro- 
duce it cheaply enough to compete w ith the natural 

K 'oduct except w hen prices have been abnormally 
gh. This has also been the experience of 
the numerous American experimenters in this 
field. Recently, however, the American Camphor 
Corporation, of FTuladelphia, has contended that 
it can produc e enough gum camphor in this way 
tojmeet the requirement.s of the manufacturers 
of nitro-cellulose compounds a.s well as the drug 
trade. However, it seem.s that the makers are 
not yet in a position to make camphor in sufficient 
quantities, although some of the refined synthetic 


Alcohol in pharmaceutical preparalioTis ; Determine 

alien of . Reuss. Pharm, Zenfcralh., 1915 

Pharm. J., 1915, 94, 489. 

Richter’s method is modified as follows : — 25 c.c. 
of the preparation, 25 c.c. of 20 % sodium chloride 
solution, and 15 c.c. of petroleum spirit (b. pt. 
40'* — 5.5 '^C.) are shaken together in a separator 
for one or two minutes ; the salt solution con- 
taining the alcohol is separated, and after some 
time a further layer of alcohol in salt solution is 
formed, which is" also separated. The traces of 
alcohol remaining in the petroleum spirit are 
shaken out with fresh salt solution, the alcoholic 
extracts are distilled, after neutralisation if volatile 
acids are present, and the alcohol is collected in a 
pyknometer and determined in the usual manner. 


Urease of soya beans, and its application to th 
determination oj urea. F. Eigenberger, Z. physiol, 
them., 1915, 93, 370—377. 


The urease present in soya beans may be used for 
the determination of urea in urine. The urease 
solution is added to the urine and a current of aii 
drawn through the mixture, the ammonia formed 
being absorbed in standard acid. The whole of the 
ammonia U liberated from the urea in about 1 liour, 
and the results obtained agree well with those 
found by the Kjeldahl and other methods. The 
urease solution is prepared by mixing an aqueous 
extract of tlie beans with a large excess of acetone, 
separating the precipitate, and dissolving it in ten 
times its weight of water to which is added, for 
every gem. of the precipitate, 0-6 grm. of dipotas- 
sium phosphate and 0-4 grin, of monopotassium 
phosphate. — W. P. S. 

Isoprene ; A cryeialline compound of 

sulphur dioxide. G. de Bruin. Koninkl. Akad. 
van Wetenshuppen. Amsterdam, June 27, 1914. 
Chem.-Zeit., 1914, 38, 1205. 

After keeping in a scaled tube at the ordinary 
temperature for two days, a mixture of isoprene 
and liquid sulphur dioxide deposited white crystals 
of an addition product, melting at 62‘5®C., aud 
probably i>ossessiug the structure : 



llaUfgens ; Catalytic addition of the [fe 

saturated orfja7UC compounds]. L. Bruner and 
.T, Fischler. Z. Elektrochoin., 1914, 20, oi< 
Chein.-7.eit., 1915, 39, Rep. 57. 

Iodine arul antimony tribromido act as catalysts m 
pi*es<*iico of bromine not only in substitution 
reacliorus, but also in addition reactions with 
substances as acetylene dichloride and et/iy 
cinnamato ; the relatkin between the ainouut 
catalyst and the reaction- velocity is different m 
two classes of reaction, — J. R. 


Chemical action of light. G. Ciamician and P- 
Ber., 1915. Apoth.-Zeit., Mar. 6, 191^- 
J., 3915, 94 , 4«9. 

Nicotine in aqueous solution exposed to jigh 


OlUlIOn expusru ^ '-a . I 

.rted by,aulox.dat. n^ 


six months, was converceu 
resinous compounds and oxynicotino, ^uyi. 

further oxidised to nicotinic ^eid ami ^ 
aiiijiH*. Siiniiarly piperidine is converted in 
coriiaining oxygen, and formic and giR 
are formed. Copper benzoate suspended 
aldehyde and exposed to light sepi^‘ 

was reduced to metallic copper, .1^ in tii« 

ated partly as a precipitate and par ? 
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f rm of a mirror : benzoic acid is liborated, and 
apparently acetic acid is formed. 

of and of hexa- 

^mrlhulenetetrainine in formalin pastilles. W. 
Zmvc. Arch. Pharm., 19U, 262, 430—435. 

'I aiigcw. Cheni., 191 j>» 28, Ref., 18. 

TiiE solution containing formaldehyde is added to 
fre^liiv-prepared Nessler’s solution, whereupon 
reduction to metallic mercury occui-s. After aeidi- 
fvin" dilute acetic acid, the mercury is 

dissolved by treatment with excess of iV/10 iodine ! 
solution, and the exces.s titrated with A/10 tido- ! 
pulpbate. The process may also be used for the j 
detWminatioa of hexamethylenetetramine, e.q. in 1 
formalin pastilles.— A. S. | 

icid secretion of the gram plants Ctcer aripAinum. i 
Sahasrabuddhe. idee XVI. j 

J)cfermination of the iodine value of alcohoiie ' 
lioueurs hg HiihVs method. Iodine value of essential , 
oi/s. Marcille. See XVIII. 

Patents. 

Aminepkonil arsenic compound. A. TT. C. Ileitman, 
.\s!!i«nnr to Parke. Davis and (>>., Detroit. Mich. 
*U.S. Pat. 1,110,279, Dec. 1, 1914. Date of appl., 
April ij, 1918. 

Aronatic amino compounds in winch an amino 
group is combined with at least orio carbo-ethoxy 
group, are prepared by treating annuophonyl 
arsenic derivatives with c*arbo-ethoxy coiiipounds 
such as ethyl cldorocarbonate, then nitrating, 
and reducing the nitro group. Examples men- 
tioned are carho-cthoxy-p-aminophenylarsenoxide. 
CjHsO.CO.XIt.CuHi.AsO, and carl>o-cthoxy-4.:>- 
dianiinopiicfiylarscnoxide. The compo\inds arc 
claimed as spccillcs, c.g. for hog cholera. — F. .Sr. 

AcglsaUci/lic acid compoiaids ; Dvrivalives of . 

W. Hiemonz, Elbcrfold, (lermany, A.s.signor to 
Synthetic Patents Co., New York. U.S. Pat. 
1.122,201, Doc. 22, 1914. Date of appl., Sept. 3, 
1014. 

.\ntipyrettc and antineiiralglc compounds of tl\e 
general formula, RO.CO.U'O.CO.H' (in winch RO 
is the radical of salicylic acid or a d«*i‘ivativ«> 
thei-cuf, R’ is an aliphatic raiUcal, and K' is aiu' 
organic radical) are claimed. Example: — Aceiyl- 
glycolhi chloride is condense<l with .salicylic, 
acid ill the pre.sence of dimothylanilino ililnttMl 
with benzene, forming acetylglvcollvlsalicylic iicul, 
COOTI.CslI^.O.CO.CHj.O.t’d.ClI,, *ni. pt. 103" 

The following compounds aiA) also mentioned t — 
Acclylglycnl!yl-7H-crcsotinic acid (rn pt. lOS*) ; 

acetylglycollyl-p-cresotinic acid (in. pt. 

acetylglycollylchlorosaUcyUc acid (in. pt. 13."»"); 
acetylglyoollyl-iodosalicyiic acid (m. pt. 144"); 

3^ctyl-la<'tyl-p-cresotinicacid (ni.pt. I28");cinnam- 
•^ylglycollylsalicylic acid (m. pt. 135"), aiul 

anisoylglycollylsalicylic acid (ni. pt. 123" C.) — F.Sl*. 

^o^hoxglarylphosphoric acids ; Esters of . M. 

bngelinanu. ]5ll>erfeld, (lermany. Assignor to 
Synthetic Patents Go., New YVrk. U.S. I'at. 
-d25,U81, Jan. 19, 1915. Date of appl., May 12, 


phenylphosphoric acid. The compounds are pre- 
pared by the interaction of alcohols, phenols, 
ph^mol-alcohoU, or hyilroxy acuds witli the halogen- 
carbonyharylphosphoric acid halides produced 
by the action of phosphi^‘us halides on aromatic 
hydroxy acids. They are said to be valuable 
remedies against infectious diseases. They are 
crystalline, odourless products .soluble in alcohol 
and .sparingly .soluble in water ; their salts are 
mostly soluble in water- — 1'. Sl‘. 

Perfumes : Process oi oblaining hg means of 

solvents. Laiitier Fils. Fr. Pat. 472,230, July 30, 
1913. ^ . J » 

Rapid evaporation of the solvent at low tempera- 
tures is secured by projecting the solution of tlm 
perfume iu a sprays against a warm surface in » 
special still, with or without vacuum. Tlie vapours 
of the solvent pass off and are condensed, and the 
ronrentrateii solution of the perfume is drawn off, 
either continuously or intermittently, at tho 
bottom of the still. — F. Sp. 

Egdrasiininc derivatives: Preparation . 

F. Merck. Uer. Pat. 279,194, Dec. 24, 1912. 
Dihydroisoqi'in'oune bases (hydrastinine de- 
rivatives) are prepared by treating homopiperon- 
vlamine derivatives of the general formula, 
Cli.O , : (\H 3 .CR;.('H(alkyl}.XR.CKO {R---hydro- 
gen. alkyl, or aralkyl), with acid condensing agents, 
sucli as phosphcu'us pentoxiilo or pentachloride, 
aluminium chloride, or zinc chloride. When 
liydrogen, the r).T-methylc*nedioxy-3.4-dihydro-3- 
alkyliso(punoUnes obtained are subsequently con- 
vertoil into N-alkyl or X-aralkyl derivatives. ~A. S» 

a-Meihylcoumaraucs : Preparation of . Farben- 

fabr. vorm. F. Daver und Co. Oer. Pat. 279,864, 
Oct. 9, 1913. 

o-Ali.ylphenols having the allyl group united 
to a carbon atom arc treated with a hydro-lialogoa 
acid or other acid condensing agent, and the 
products di.stillod in cacao. The a-mcthylcou- 
maranes thus obtained^are colourless liquids useful 
for pluu'maocutical purposes. —A. S. 

Ferrous salts oi aromatic hudroxycarboxglie acids 

and their deriratires : Pi'einiraiioii of acid . 

M. Ciaass. (ici*. Pal. 279.865, Jaa. 29, 1914. 
Ai-KaU salts of liydi’oxyi)en/.oio acids or of their 
derivatives, nuclear humnlogues or sul)stitutiou 
produets, arc Treated iii Imr aqueous solution with 
ferivms salts in presence of a .small quantity of a 
red\icing agent, sneh as sodium hydrosulphite ; 
on cooling, the aeid foirous salt. c.g.. acid ferrous 
salicvlafe. crystallines. The products may be used 
as ;uitis«.‘pties.— A. S. 

2-f{alogen''2-tnethylbaf(ine : Preparation of 

Radis<iio .Vuiliu unil Soda Fabrik. Ger. Pat. 
279,9.55, Sept. 10, 1913. 

The fraction distilUng Tip to about 43" C.. resultiug 
fivm the cracking of high-boiling hydrocarbons, is 
treated with a hvdro-halogeu acid. The 2- 
halogen-2-methvU)utane so obiained is purified by 
di.stiUatioii. It' can be used for the synthesis of 
isopivnc. — A. S. 


made for compounds of the typ* 
tliA more particularly h 

eist<*p of p-carboxylphenvlph«>splinri 
S’ K- C., tho sodium salt of whic 

probably ha.s (lie formula, 

(CUjO).C,lI,.OX'O.C,II,.O.FO(OXa).. 

ino-cresyl eater (m. pt. 179 
lai tee thymol ester (m. pt, lOa^C.) of p-carbox; 


Mercurif compounds of hirosinc and its derivatives ; 

Preparation of . F. ilottuianiT-La Roche und 

Co. Ger. Fat. 279,9.57, Sept. 25, 1913, 

Ai.KAT.iNrt sohitious of tyrosine or its ilerivatives 
are trt'ated with mercuric compounds at the 
ordinary teuTpcratuiv. The products are sparingly 
soiuhlc in water but readily soluble in alkalis : the 
alkaline solutions change to jellies when kept for 

F 2 
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a long time. Mercuric sulphide is precipitated 
gradually from the cold solutions by ammonium 
sulphide. — A. S. 

Mercw-ised, ammQarylautphonic acids ; Preparation 

of . Chenr. Fabr. von Hevden A.-G. Ger. 

Pat. 281,009, AprU 24, 1914. 

Mercury aminoarylsulphonate.'?, or mixtures of 
aminoarylsulphonic acids with mercury compounds 
capable of reacting with the adds to form salts, arc 
heated until the organic mercury compound 
becomes soluble in alkali. Jn the products 
obtained, e.g. sodium mercuti-w-ammobenzene- 
sulphonate, sodium mercuri-aminophenolsulphon- 
ate, and acid sodium mercuri-?n-ammosulpho- 
benzoate, the mercury is more firmly combined 
than in corresponding compounds not containing 
m amino group. When sodium mercuri-r»i-amino- 
benzenesulphonate, for example, is treated with 
ammonium sulphide solution, darkening is ob* 
served only after 24 hours. Introduction of a 
hydroxy] group renders the mercury less firmly 
combinWl. — A. S. 


Alkyl esters of triacchjhjaUk acid: Prcparalioti of 

. Farbenfal)r. vorm. F. Paver und t'o. j 

Ger, Pat. 279,958, March I:!, 1913.' I 


Hydrolecithin ; Preparation of . J. D. Rie/jpi 

A.-0. Ger. Pat. 280,695, March 1, 1914. Addition 
to Ger. Pat. 256,998 (this 1913, 507). 
Lecithin in aqueous colloidal solution or sug. 
pended in water is treated with hydrogen or a 
gaseous mixture containing hydrogen in presence 
of a finely-divided or colloidal metal of the platinniu 
group. Other animal or vegetable phosphatides 
can be hydrogenised in a similar manner. (See also 
Ger. Pat. 279,200 ; this J., 1915, 250.)— A. S. 


Morphine ; Preparation, of aXkyloxrymethyl ethers oi 

. C. Mannich. Ger. Pat. 280,972, June 15 

1913. 

Alkyloxymeyhyl ethers of morphine are obtained 
by the interaction of alkali compounds of the 
alkaloid and halogen alkyl ethers of the general 
formula, hal.CHj.O. alkyl. The methoxyuietlivl 
ether of morphine has a physiological* action 
stronger than that of the alkyl ethers of morphine 
but weaker th.an that of morphine itself. It Diav 
be used for the preparation of other morphine 
derivatives, l)eing readily converted into N* or 0- 
alkyl derivatives. When heated for a short time 
uith sulphurou.s acid the methoxymethyl group is 
removed. — A. 8. 


The alkyl esters of gallic acid, with the exception i 
of the methyl ester, are acetylated, or triacetyl- ' 
gallic acid is converted into its alkyl esters, with , 
the exception of the methyl ester, by the usual 
methods. The products are of value as astrin- 
gents. — A. S. I 


JiydrO'derivalxve of colchicine t Preparation of a 1 

. F. Hoffmaon-La Roche und Co. Ger. Pat. ! 

279,999, June 10, 1913. ] 

Colchicine is treated with hydrogen in presence ! 
of finely divided palladium or a collcadal solution ; 
of palladium. The product, probably tetrahydro* 
colchicine, is less toxic than colchicine. — A. S. 


p-Acyhmbiophenol alkyl ethers: Preparation of 
[hydroxy] derivalives of — ^ — . Farbenfabr. vorrn. 
P. BaA’er und Co. Ger. Pat. 280,025, April 13, 
1913. * 

CoitPOUNDS of the general formula, (acyl)- 
RN.CcH4.OR, (R = hydrogen, alkyl, acyl, aryl, 
or aralkyl; R, = alkyl with one or more sub- 
stituted hydroxy groups), are obtained by treating 
N-acyl-p-aminophenols with polyhydric alcohols 
or their anhydrides or with halogen-substituted 
alcohols, or by acylating the amino group of 0- 
hydroxyalkyl ethers of p-aininophcnol. They 
exhiliit pronounced analgesic action but are only 
slightly antipyretic, and are less active than 
phenacetin in forming haemoglobin. — A. S. 


Phosphorus compounds of derivalives of higher fatly 

acids ; Preparation of lipoid . F. HofTmann- 

La Roche und Cu. Ger. Pat. 280.411, Dee. 4, 1913. 


Chondroitin'SHlphurk acid : Preparation of sohiMe 

satis of . J. D. Riedel A.-G. Ger. Pat. 

280,974, Dec. 10, 1913. 

A MIXTURE of concentrated solutions of equivalent 
quantities of a salt of a hea\^ metal and an alkali 
salt of chondroitimsulphuric acid is dialysed against 
water, and the resulting solution of the heavy 
metal salt of chondroitin-sulphuric acid is evapo- 
rated to dryness at a moderate heat or treated with 
a precipitant such as alcohol or ether. The pro- 
ducts are useful for treating affections due lo 
parasitos. — A. S. 


Esters of S'hydroxyquinoUne ,* pTepnration 0/ [l/ie , 

aoficvfic and acetylsalicylic] esters of . R* 

WoltTeiisteiii. Ger. Pat. 281,007, June 0, 19iii. 
The .salicylic au<l aoetylsalieylic esters ot S- 
hydroxyquinoline are prepared by treating it with 
the corresponding acid chlorides. They are of 
value therapeutically by reason of their eft'ect on 
the jnetabolism of purine derivatives. — A. S. 


Bile ; Process for obtaining a therapeutically active 

preparation from . R. Kbhring. Ger. Pat. 

280,108, .Tune 14, 1913. 

Bilk, preferably diluted with water, treats 

with acid, the precipitated colouring 
filtered off, and the solution treated witlt alkak ro 
precipitate the active substance. The product u 
toxic towards pathologically altered 
but practically non-poUonous to normal orguai^uis- 


LlPOlD phosphorus compounds, whieli are readily 
resorbed, are obtained by the action of hypophos- 
piiorous ar'id or its salts on higher keto-fatty acids 
or their (lerivatives, e.g. esters or amides of the 
acids, diketo-adiis, or hydroxyketo-acids. The 
new compounds when in the form of free acids arc 
sparingly soluble in water, insoluble in petroleum : 
spirit, and readily soluble in glacial acetic acid, : 
ether, and alcohol ; the alkali and ammonium salts ' 
are readily soluble in water. The compounds are 
not decomposcu by base.s, even on boiling. Thsjy , 
possess reducing properties corresponding to those ' 
of phosphorous acid. — A. 8. 


Lithium Gcetylsalicylale ; Process a/ w'oitf/icf’fn ? 

. A. Busch, Brunswick, Assignor te^. - 

W'ulfing, Berlin, Gennanv. U.S. Rat, Id-- • 
March 2, 1915. Date of appl., Feb. 2,), 

See Eng. Tat. 9280 of 1913 ; this J., 191 1. 


Proiocatechuic arid and prolocaleehuir 

Preparation of -/rom piperonal L- 

Fr.Pat. 471,980, Mays, 1914. Vndcr Int. 


Sept. 15, 1913. ^9, 

See Oer. Pat. 278,778 of 1913 i Una J-. 
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XXL-PHOTOGRAPHIC materials and 
PROCESSES. 

Sohhil'dy 0/ silver ckloride. Glowczynski. See VII. 
Patents. 

printing photographic negatives or positives on senau 

live films of oU hinds ; Method of . A. 

Sc'h^varz aud W. Kiebensahm. Ger. Pat. 279,232, 

peh. 10, 1914* 

A SUBSTANCE, siio.h fts quartz, which possesses a 
hieh de^ec of transparency for the chemically 
active ultra-violet rays, is used as a support for 
the film on which the negative or positive is pro- 
(iuceil. Prints can then be obtained in a fraction 
of tlKJ time required when a glass plate is used. 

—A. H. 

Pchich'Cine screens ; Preparation of . M. 

Pelzold. Ger. Pat. 279,932, June 26, 1013. 

A PED and a green acid or azo dyestuff, each dis- 
solved in a chuomatc solution, are printed succes- 
sivclv. in juxtaposition, on a gelatin plate, and 
the intervening spaces are then coloured with a 
blue dyestuff of the rosaniline series. The 
chroijiatc is reduced by the gelatin and forms in- 
soluble or sparingly soluble colour lakes with the 
red aud green dyestuffs. — A. S. 


XXIL-EXPLOSIVES ; MATCHES. 

Patent?. 

Ej!pWa-c mi'rtKrcs containing chlorates or per- 
chloraies. B. C. P. Marks, London. From Pala 
Companhia Himalavite, Lisbon. Kng. Pat. 
21.1,507, Dec. 22, 1913. 

Pot.\r^sU’M, sodi\im, or ammonium chlorate or 
perdilor.ate (7M to 82 %) is mixed wWh a solid 
coiubuslible substance sin k as stately or sawdust 
(8 to 21 ‘'ti), a liquid romhustible substance such ns 
imncral or vegetable oil (3 to nnd finely 

divided aluminium or other readily oxidisalile 
metal, or an aluininiurii alloy, iron carbide, or 
ferrosilicon (2 to 8%), together with les-s than 2% 
of a “ detonating compound,” such as a perman- 
ganate or chi’omate, or sulphur or sulphur cojn- 
pound.— C. A. .M. 


E'-rphsivc ; Manufacture of a ucu: , and pro- 

duds coinprmnif the same. F. Iv .Matthews, 
^ndon. Fng. Pals. 6447 and 644S, March 13. 

^nde for mtrodsobut; 1-glyceroI triiiilrato. 
AUj.ctCHjOXO.Dj, obtained bv nitrating nitro- 
soDutyl-glycerol. It is very stable to beat, and, 
cases, may be used as a substitute for 
admixture with kicselguhr 
wtro-colton, etc.— <\ A. M. 


tZlf imld air or oxgga 

G. Claude. Assignor to Soc. 

I’Etude et I’Explo 
W 1 Paris. U.S. Pat. 1,13 

March lb, I9ir.. Date of appL, Dec. 20, 191: 

® I”"*- 4«3,876 o( 1912 ; tiis J., 1911 


XXII1.-ANALYT1CAL PROCESSES. 

^E^arUf Sifd *'*'*”!' •^<’**<’1 ; .Vfw form of- 

I and E. O. J. Hartley. Phi! 


iC. 1 . “cut Ur 
Earl of Berkeley, 

Sulph : 

Ptosp\^o7u'a''pehoxtdp''‘’'‘”!rC'‘’- ' 

pcntoxide, and it is moreover n 


: necessary to bubble the gas through the acid but 
sufnees to lead it oyer the surface, thus avoiding 
the nsk of mtrodnring acid spray into the stream 
of gas and uncertain changes in its volume. The 
drying y^'ssel described consists of four horizontal 
nnd 2 cm. diam., connected 
together m series so as to form four separate com- 
partments, which are each about half filled with 
sulphuric ^id (about 70 c.c. in all). The two ends 
of the senes of tubes terminate in vertical tubes 
with glass stoppers and detachable mercury cups. 
In. tests with this apparatus, COO litres of airsafcur- 
aterl with water vapour at :;0" C. was completely 
dehydrated after a week’s run, and a phosphorus 
pentoxide tuVjc placed in series bevond the sulphuric 
acid tube only gained 0 0001 grm' during the whole 
experiment, whilst the acid had absorbed 5-52 
grms., nearly all of which was taken up in the first 
(inlet) branch. After ninning for three days at 
30® C., only about 0 0001 gmi. of sulphuric acid had 
been carried over. An alternative method for 
drying air is to use stick potash, wliicli is also nearly 
as efficient. Pure anhydrous copper sulphate win 
absorb about O Oo^o of its weight of water-vapour, 
and is a very efficient drying agent for air con- 
taining little more than traces of moisture; it 
can be used again after heating to 210'’ — 220® C, 
in a current of air.— G. F. M, 


Iron, oluminhnn, chrcmiim, manganese, and zinc ! 

Methods for separating and determining . 

G. Van Pelt. Bull. Sor. Chim. Belg., 1914, 138. 

Ann. Chim. -\nalyt., 1915, 20, 138 — TO. 

A SOLUTION of the chloride.? of iron, aluminium, 
chromium, manganese, and zinc i.s diluted to 200 — 
300 c.c. and heated on a water-bath with a few 
drops of nitric acid and 2 grms. of ammonium per- 
sulphate, untilthe chromium is oxidised completely. 
The solution is cooled aud poured into a solution 
containing ammoniiiin chloride, concentrated 
hydrogen peroxide, an(i an excess of ammonia; 
the mixture is warmed, the hyciroxides of iron, 
aluminium, and manganese are then collected, 
wasboti, dried, and fii.sed with a mixture of equal 
weights of sodium carbonate and potassium 
nitrate. The cooled mass is extracted with water, 
and t iic insoluble ferric oxide collected and weighed. 
The (illrate, containing ahiminate and manganate, 
is concentrate*! on a water-bath, acidified, and 
tre.ated with hydrogen peroxide to convert the 
manganate into manganese salt, diluted to 
250 v.c.. treated wiih an excess of sodium hydrox- 
ide, and the manganese precipitated by hydrogen 
peroxide. The manganese hydroxide is separated, 
the filtrate is acidified with hydrochloric acid, and 
the aluminium precipitated by adding ammonia 
to the. boiling solution. The first filtrate, containing 
the chromium and zinc, is acidified, concentrated, 
and treated with hydrogen peroxide. The residue 
is di.''Solvcd in water containing ammonium 
chloride, the solution boiled, and the chromium 
precipitated by ammonia. Zinc is precipitated in 
the liltrate from the chromium hydroxide by 
boiling with sodium carbonate until all ammonia 
lias been expelled. — W. D. S. 


; Reaviion for identifying traces of . 

G. Deniges. Ann. Chim. Analyt,, 191 5, 20,59 — dL 
A 83i.\LL quantity of the material is boiled with a 
few drops of cciicentrated nitric acid, then diluted 
with an equal volume of water and treated with 
: a aotutiou of mercurous nitrate containing nitric 
j acid. H selenium is present, a characteristic 
' crystalline precipitate of mercurous selenite is 
1 obtained. When dealing with traces of selenium, 
1 the test may bo curried out on a microscope slide. 
• (See also page 421.)— W. P. S. 
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MoJybdic acid [itsed in analysis] ; Recovery oj . | 

W. 1). Brown. J. Ind. Eng. Chem., 1915, 7, ' 
213—214. 

The solution containing molybdic acid is heated | 
to boiling and treated with live times the theoretical | 
quantity of sodium phosphate, the yellow preeipi- ; 
tate is filtered off, washed, dried, and 210 grms. of 
it is mixed with 800 c.c. of water and 600 c.c. of 
ammonia solution and treated with 35 grms. of 
magnesium nitrate dissolved in 100 c.c. of water. 
The precipitated ammonium magnesium phosphate 
is filtered off and washed with 100 c.c. of water or 
dilute ammonia solution, and the filtrate and 
washings are added to 1900 c.c. of nitric acid {I : 1), 
giving 3500 c.c. of ammonium molybdate solution 
containing the usual amounts of ammonia and | 
nitric acid. — A. S. i 

Rejrigcraiion in toxicological analysis ; Use of 

G. A. Le Roy. Comptes rend., 1915, 160, 313— 
314. 

To facilitate the reduction of viscera, etc., to a 
homogeneoii.s condition, as a preliminary to 
extracting alkaloid?, they are placed in a freezing 
chamber at —6® to —lO' C. for 10 to 24 hours. 
The congealed mass may then be reduced to a fine 
state of division by tlie usual method.- -F. \\ . A. 

Co??i&wsh”ort calorimelry and the heats of combustion 
of sucrose, benzoic acid, and naphthalene. Dlckin* 
son. See IIa. 


Examhiaiion of floor polishes. Besson and Jungkunz. 
See XIII. 

Valuation of granular substances [pigments, elc.] w 
counting ike particles. Kuhn. See XlH. 

Determination of total sulphur in rubber. Tuttle 
and Isaacs. See XIV. 

Distinction and detection of tanning materials and 
cellulose extract in leather. Lauffman, See XV. 

Determination of ammonia in soils. Potter and 
Snyder. See XVI. 

Defennination of soil carbonates. Macintire and 
Willis. See XVI. 

The direct and invert polarisation of pure sucrose. 
Walker. See XV^II. 

Measnn-ment of the fermentative action of yeast b)/ 
means of the liquid interferometer. Woltf. 
See XVlII. 

Dctermvmiion oj the iodine value of alcoholic liqueurs 
by JIubVs method. Iodine value of essenlial oik. 
Marcelle. See XVII I, 

Freezing point oj mll'k considered in relation to the 
detection of added water. >Ionier-William:j. 
See XlX.v. 


Separation of gases by fractional distillation in a 
vacuum at low temperatures. Rapid rncthod of 
fractionalifu/ gases at low temperatures. Burrell 
and Robertson. See IIa. 

Analytical distillation of petroleum. Rittniaii and 
Dean. See IIa. 

Apparidus for determining the melting point of 
paraffin ua.r. Small. aSVcIIa. 

Rolo7netric method of determining the efTwiencies of 
radiating bodies [gas fires]. Bone and others. 
See 11b. 

Cheynical analysis of paper. Bromley. See V. 

Rcactiojis of aclcnic and iclhtric adds and their 
salts. Dciiige.s. Sec Vll. 

\ew method of valuing hydrosulphiles. Knecht. 
Sec VII. 

Aclion oj metals upon [and detection and determin- 
ation of] mercuric cyanide. Pertusi. See \ II. 

PTCcipUaiion of zinc and rnanffanese by ammonium 
sulphide. Seeligman. See VH. 

Dete.rtninaiion of the cornposition of argon-nitrogen 
jnixtures [jor filling half -wall /uinpfl by lupud 
air. Hamburger and Filippo. >S'cc Vll. 

Sensitive method for examining some oplical qualities 
of glass plates. Earl of Berki'ley, and Jhoina.3. 
See VUI. 

Delermlimiion of the hcnt-condiielidly of refradory 
building materials. Ib'yn. *SVe IX. 

Deierminatimi of copper in steel Brown. See X. 

Determination of zinc in ores and pyrites cinder. 
ilubricius. See X. 

Rapid analysis of alloys [nwttcs, dags, etc.] for tin, 
antimony, and arsenic, Stief. See X. 

Ddcrminatiem of unsaponifiahle matter in greases. 
Twitcheil. See XII. 


DeterminfUion of the total fatly acids and other ether- 
soluble constiiuents of feeding stuffs. Rather. 
See XIXa. 

Use of ede.<;t}n in the determination^ oJ pepsin, 
Delaunoy and Bailly. See XX. 

Physiological valuation of digitalis Imves and the 
enzymes of digitalis. Rapp. See XX. 

Urease of .'^oya beans and its application to the 
determination of urea. Eigenbergcr. See W 

Detcrminaiion of formnldehyde, and of hczcnndhyl- 
eneletraminc i/i formalin pastilles, btinu'. 
Sec XX. 

Determination of alcohol in pharmaceutical prepara- 
tions. Reusz. See XX. 


Patents. 

Water and other fiaids ; Apparah^ jor 

and estimate of impunbes and dissolved n 

. livcrshed and V.gno es. Id 1., ^ 

W. {'lark, London. Eng- 1 at- 12, .')a. 

iai4. 

In- apparatu.s for determining the amount of^m 

puritie.s in water and, other fluids ygtj 

the electrieal oondiictivity 
of 1907; tin., J., lOOti, 10 ^ 6 ). a thermometeyd^^_ 
in a sliding hearing is inserted j? J oi the 

taining the rode.s ; the di ^ 

thernuimeter is only slightly 1®^ position 

the coniluetivitiy tube. By tomp'eratnre 

of the thermometer according, to t - K^jensions 
of the liniiid, and , thus the current 

of the column of liquid through w dirertly 

passes, the conductivity may he applied- 

and no temperature correction n jg„ote the 
A scale and a pointer are provided ‘o^® 
position of the thermometer. 

Process and apparalns for 

impurity of water and other IH 
471,351. See XIXb. 
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decomposition of hydrogen peroxid^ P. 
^ wSiK and 0. Steche. Z. physiol. Chem., 
19U, 93. 228-234. 

already been demonstrated (Z. physiol 
J! ' 1913, 83, 315) that the activity of catalase 

Wir’iis hvdroiien peroxide is destroyed by trypsin, 
‘“3', he conclusion has been drawn that the former 
!n7Trae is a protein. It is now shown t,h.at the 
fectolytic enzyme, erepsin, exerts a sitnilar des- 
trndive action on catalase, and, although erepsin 
rrenarations are not tree from tryptic enzymp, the 
action referred to is probably due to the peptolytic 
components. J • H. L. 


fcf lead subaeetate. Another decree of April Isfc 
extends prohibition of exportation from Germany 
to aluminium naphtholdisulphonate (alumnol), 
argentamine (ethyUdenediamine silver-phosphate 
Bolution), siU'er lactate (actol), silver citrate (itrol), 
silver-albumin compounds, such as silver pro- 
teinate, silver protalbinate, silver nucleinate, 
Bopbol (silver formonucleinate), albumose silver, 
novargan, largin, hegonone, gelatose silver, silver 
caseinate and sodium silver caseinate, gliadine 
silver, argyrol, silver sulphoichthyolate, colloidal 
silver ; silver nitrate and the fused nitrate, 
organic and inorganic silver compounds, and 
preparations thereof which are not mentioned by 
their names in this decree ; perugen (artificial 
Peru balsam) ; ointments and pastes made of 
vegetable, animal, or mineral fats ; thallium salts, 
zinc acetate, zinc permanganate, zinc phenol- 
sulphonate, zinc sulphate. The prohibition of 
exportation of kaolin has been revoked. 


Trade Report. 

Pnirnis. Designs, and Trade Marks ; Sind Report 
of the Comptroller General for 1914. [H.C. 100.] 
Price -^d. 

Thk iLUTiiber of applications for patents in 1914 
was 2i,S20 compared with 30,077 in 191:1, and 
15 030 patents were sealed, as agairust 10,599 in 
the preceding year. To the end of the year, 250 ■ 
applications for avoidance or suspension of patents ' 
were made, under the temporary Acts of 19U. 
Licences were granted, or are to be granted in 1^2 
of these cases, two patents were avoided, and one ■ 
has been suspended : 20 applications were refused 
and :3‘J withdrawn. In 10 cases the applications • 
were returned because the patents liad expired, 
etc., 5 applications arc standing over, and one 
licence under a patent has boon avoiiled. 

Gemnn chnnical cempanica ; DivUIendfi of . i 

Brit, and Col, Drug., April 9, 1915. 

Thk following announcements liave been made !)>* 
the companies mentioned : — C'heinisi-lic Tabrik 
vorni. Goldcnbcrg, Geroinont uml Go., Winkel. a 
(livuleud of 14% hir 1914 as in the prevotling year ; 
Verein Chem. rabriken, Maunlioiiu, as 

against 20‘’o; Ges. fur (’heiiusche Induslrie, 
Oelsenkirchen-Sohalke, 8 % as compared with 10 
Ohciii. Werke Lubszynski und C’o., Jh-rlin-Liciittm- 
herg, as contrasted with 15%; Hhein. 

Gerbstolf und Farbholz hlxtrakt-Faluik. Brnrath, 
16^0 as against 18% ; and the Verein fiir Chemi'iche 
Industiic, Mainz, 15% as compared willi 22 
in 101:3. On the other hand, the \\’ilh<‘hiisburger 
Cbemisi'he Fabrik. of Hamburg, ineuired a loss of 
£900(1 in 1914, tliis contrasting with a divitleml of 
10 % in the previous year. 

Germany. Prohibiled exporla. Chem. and Drug., 
April 17, 1915. 

Accoriuxg to a decree of April 1 st, the following 
articles have been added to the list of war rcipiire- 
ments the exportation of wliich from Gennaiiy 
f P^iubited ; Lycopodium ; methyl s,alieylate 
tartuicial) ; vegetable gelatin anti glue-iwwder ; 
^anum chloride and other barium salts ; baruiiu 
barium peroxide, and other barium eom- 
^unds ; sulphur chloritle ; earbon bisulpliiile ; 

^d^^^niac ; ammonia ; sodium bicarbonate ; 
nni. . 1 ^^ acid; acetic acid, and acetic 

miinV i ; calcium carbide; sodium 

^^Gphates ; potassium cJiromate ami 
laoti ' sodium chromate and bichromate ; 

ashes and zinc oxide; malonic 
anil 1 derivatives ; sulphites ; carbolic acid 
uia^TiA • » calcium phosphide ; artificial 

<^uesuini carbonate ; lead acetate and solution 


Books Received. 

>lOLECLL.yu Associatiox. By IV, E. S, Tvrkek, 
D.Sc. T,ongnians, Green, and Co., 39, Pater- 
noster Itow, London. Price 5s. 

This is the sixth of the series of Jlonographs on 
lnor;^aiiic and JTiysical Chemistry, edited by Dr. 

A. Findlay. The various diapters deal with 
niolociil.ar 'association in gases ; molecular com- 
plexitv of dissolved sulistanccs, molecular com- 
plexitv in ttie liquid state and methods for its 
determination ; tiie molecular complexity of water 
and tlie theory of dviiaiuie nllntropy ; the selection 
and use of inoleoiiiar formula! ; molecular asso- 
ciation and pliysieal properties; molecular asso- 
elation and eheiniral combination. An. appendix 
of 43 pages (ontains a summary of the investiga- 
lions of molecular {•ouiplexity of dissolved siib- 
stanvos. Tlie volume is 8vo, and occupies l,u 
pages. 

l)YF.sTii-F3 ANti Coal-tar Pkoduots. ’I'heir 
Chfmi-stky. Manufactfre, .and Application. 
Itv T. Beacai.i., F, Cii.allf.n-gkr, G. M.aktin, 
and 11. .1. S. Sand. Crosby, Lockwood and Son, 
7. Stationers’ Hull Court, LudgeSte ilill, L.C. 
Price 7s. Od. 

, Lmicf Svo volume, containing 11(1 +x. pages. 

■ The work is l•ased very largely on Martins 
‘■Industrial and Manufacturing Chemistry; Or- 
ganic" and is subdivided into tlie follovung 
Planters ; 1. Industry of coal t.ar and coal-tar 

products. H. Indtistry of the synthetic colouring 
matters. 111. The iudustlv' of natural dyestulls. 
IV The dvcliig and colour-printing industry. \ . 

Vlwlcminks. VI. ,S.accharinc and other sweetening 

chemieals. I' 1 1 . The iudust ry of modern eyutlietic 
drugs- I' 1 11. The industry of photographic 
chemicals. 

Kfy to the Classififation-s of the Pa™nt 

^ HfFCIFIFATlONS Ob’ I'Tl.vNFE, GEKMANY, 

Xl TIlFKI ANUS, NOKVV.AY, DENMARK, SWEDEN, 

sw t/fuLasd in- the Library of the 
. irdEd. The Patent Office, 

2,5 Southampton Buildings, London, M.C. 

190 pages t)| by 4i iu. Price bd. 

VoTFs ON THE Sampling and Analysis of Coal. 
W A C FlEUtNER. LI.S. Bureau of Mines, 
\%liington. Technical Paper 70. Ol pp. 8vo. 

TuFsrnotes relate principally to the sampling and 
ItXu o4 coal in ptooc in a nunc or outcrop. 
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The Constitution of the Naturae Silicates. 
By F. W. Clarke. B.S. Geological Survey. 
Bulletin 588. 128 pp. 8vo. 


i Fehrle,- A . : TJeber N-Oxyacridon und Acridoi 
' sowie uber die Einwirkung von Salpetersaure auj 
! Pheriylanthranil und Acridon. Tubingen 1913 
51 S. S**. 


This Bulletin is subdivided as follows : 1. Inlro- I 
ductory. II. The silicic acids. III. TTie silicates ' 
of aluminium. IV. Silicates of dyad bases. V. 
Silicates of tetrad bases, titanosilicates, and 1 
columbosUicates. 

The Electric Furnace in Metallurgical 
Work. By J). A. Lyon, IL M. Keeney and 
J. F. CuLii:N. V.S. Bureau of Mines, Bulletin 
77. Price 25o. 

This Bulletin is divided into three parts. Part I., 
by D. A, Lyon and J. F. Cullen, contains a general 
account of the electric fvimaco as applied to 
metallurgy. Part II. (Lyon and Keeney) deals 
with the smelting of \ario«s metals in the electric 
furnace, and Part III. (Keeney) relates to the 
manufacture of ferro alloys in the electric ftnnnce. 
The Bulletin occupies 21d pages, 8vo : it contains 
a glossary and bibliograpliy, and is illustrated by 
66 figures. 


* Dissertations. 


Fiedler, A. : . Ueber Pinitro-chlor-toluole 
reaktionsfahigem Chlor. Gottingen 1913. 60 S. 

FikxieraJd, It. : Ueber einige Azoxyverbindunge, 
und die Einwirkung von Binitrophenylpyridiji 
clilorid auf sulfonierte Verbiirdungen. Wurzbuh 
1913. 41 S. S^ ^ 

Gcnth, W. : Zur Kenntnis der Anthrachinon 
derivate. Freibui^ i. Br. 1913. 38 S. 8®. 

Jlartteig^ E. ; Beitrage zur Kenntnis de 
P'Nitro-o-Kresois und 3.5-Dinitro-o-KresoJ 
Munchen T. H. lOU. 33 S. 8^ 

Hildchrmid, G. : Ueber Nitro- und Amidori;ir.o 
liiialdehyde. hYeiburg i. Br. 1914. 38 S. 8®. 

Hoffmann, W. : Zur Kenntnis der Anthrachinor 
derivate. Freiburg, i. B. 1913. 39 S. $•. 

Hiinlkh, W. : UehcT ein neues Konden'-atioiif 
pr<.»dukt von m-Tohivlendiamin mit FormaidehTt 
Li-ipzig 1914. S2 S. 8". ^ 

Jniujhani. W. : X'eber Halogen*2-aminoajitIiri 
oliinone. Berlin 1913. 76 8®". 

Kinnesij. : Ue}>er einige 7-DerivatedesPvridin; 
Breslau 1914. 44 8. b®". 


[Prices vary, ranging from three to four shillings ] 

J Capraro, F. : Ueber die Kontiolle der Isolation 
von iStarkstromanlagen im Betriebc. 
Munchen Techn. Jlocltsch. 1914. 69 S. 21 Fig. 8®. 

CaApur, E. ; Fine neue Metliodc zur Messung 
kleiner T^mperatnrdUYepenzeii. antrewandt auf die 
Untersuchung der TeniperatarvcrhAltni.s.se in 
Kaltemischungen mit Kohlen.sanrcschm-e. ..Mar* 
burg 1913. 68 8. lu. 1 Taf. 

IIA. Anderson, G. : Beitrage zjir Fc'inigung des 
Lcuchtgases von .Sehwefcl. Jlannovep 
(TV-ehn. Hochsch.) 1913. 50 8, 8% 

Boimncr, 0. j Zur Kenntnis der Verbrenmnig 
ini Inne.nkegel der Bunsendamme. Karlsrulie 
(Techn, Hochsch.) 1914. 79 S. m. IS Fig. 8'. 

Hofs.'iss, M. : Ueber die Kntzundungsgc* 
schwindigkeit im Innenkegel der Bun.s<*nfiamrno. 
Karlsruhe Techn. Hoch.sch, 1913. 04 .S. 2 Taf. 8®. 

MftUer, F. : Ueber die kohlehaltigen Abwasser 
fler Braun- unci .Steinkohlenbeigwerke. Berlin 
(Techn. Hochsch.) 1913. iV, 41 S., 4 Taf, 4'\ 
Wintemiiz, H. : I. Untersiielmngen iiber den 
Urspning der optjschen Aktivitat des Ertlbls und 
fiber eine katalytische Zersetzung des Cholesterins. 
II. Ueber die Beziehungen zwisrhen dem Kok.s- 
und Asphaltgehalt einiger Krdole. Karlsruhe 
(Techn. Hochsch.) 1914. 104 8^ 

IlB. Kirschten,!^. : Derelektrische Lichtbogen in 
seiner Verwendung als Licht- und Wanne- 
quelle und die Indu.strie der kiinstliclien Kohlen. 
Wiirzburg 1913. 216 S., 1 PJ. 8^ 

Siller, Vi. : X’ersuche iiber gclostcs Aeetylen 
unk-r besonderer Beriicksichtigung seiner Ver* 
wendung fiir die Beleuchtung von Eisenbahnwagen. 
Berlin T. H. 1914. 72 «. 8®-. 

IJI Bayer, J,: Ueber Jndolone. Munchen 1914. 

56 H. 8°. 

Cohn, M. : Beitrag zur Kenntnis dor Oiatliyl- 
indandione und iiber eine Synthese des Pyrens, 
FVeiburg i. Br. 1913. 54 S. 8®. 

Elias, E. : Zur Kenntnis der Anthrachinon* 
Merkaptane. Freiburg, i. Br, 1913. 30 S. 8°. 

Ert^eUMm, F. : Ueber o-disubstituierte Chinone. 
Straseburg 1913. 27 S. 8^ 


Ki'nif;. F. : Zur Kenntnis des Para-Chlorchii 
nldins. Giessen 19M. 26 S. 8®. 


Kossohipoff, G. : Vebir dm Einfluss von Quet) 
silhersalzen bei cier Nitriening des Propvlbtnzol 
Beilin 1914. 41 S. S'. 

Lihmucher. II. : Zur Kenntnis der l-Diazo-! 
Naphthol-4*,Su1fosaui’e. tdessen 1913. 3-S .S. 8 

Levi, S. : Ueber Naphtanthrachinon und Amini 
antlu-achinoricarbonsauren. Ueber die elektr 
lyriM-be liaffinatioii des Kadrniiiins. Rostock i. J 
i9l6. 80 8°. 


Loebch P- : L^eber ilen Juriflucs des Queck-^ilbc; 
b^-i der NTtricrung aroniat. Verbindungen. Bcrli 
1914. 4.VS. 8®. 

Marsehall, F. : Ueber die Einwirkung von 
\md Brome^sigester auf Phenanthrencliinoj 
Gie.s.sen 1913. 60 S. 8®. 

Ihippersherg, J • ' Ueber das l-NaphtoI-4-nierka] 
tan. Marburg i. JL 1914. 67 S. 8°. 

Schmid, H. : Ziir Kenntnis der Anthradiinoi 
derivate. Freiburg b Bi‘- 191 1. 38 S. 8'. 

Sekurmann, G. : Ueber Schwefelverbindiin^e 
atis der Reihe dns Arithrachinons. Marbiiri' 191 
01 S. H\ 


Sehvearz, F. : Zur I'venntni.s der Anthrarhmoi 
derivate. Freiburg i. H.: 1913. 42 S. 8®. 

Slorm.Vi.: Ueber das 'I'ctrafoimaltrisazin. Berii 
1914. 50 S. 8”. ; 

Temer, .M. ; Phf<nylme«hylpyrazoloTiplieny 

irulanon und Derivate (jiesselben. Munchen (le 

Hochsch.) 1913. 36 S.\ b®. 


Will, G . : Ueber die flingspaitung dc.s o-Mlro-1 

esols durch Schwers'lsaure. Wurzburg -i 
it 'T'? fto \ 


IV. 


Will, 

Kresols 
Vlil, 77 S. 

Edcrer, J. ; U^ber die Einwirkung ^ 
Ammoaiak lind Methylamin 
Anhydrid des 1 pKenyl-3-Methyl-P'l yr^^oi 
phtaie'ins. Munchen (T. H,) 1913. 3o b. 

I/eyde, F. : Ueber Additionsprodukte von 

nitrobenzolen. JI. Zur Kenntnis der 
methan-Farbstoffe deren Iminbasen. f 
1914. 64 S. 8®. 
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fiokh. h. : ticber die Carmmaaure. JIunehea , 
UU3. 

Xacken, H.’: Ueber p-DiaQilidoaxoxysHIlien. 
^.icsf^ea 1914. 62 S. S . 

PlrrMTi}. Jean-F.: I. Ueber, Farben ijweiter 
kJiiimir und liber chinoide Salze. II. Ueber die . 
.ilorimarischcn Verdunimngsregeln. Vlumdieii ' 

'U4. 69 S. 

Itiiigcr. A. : Deitege zur Kanntois des Lokao- 
.\trMu>rt'es. Wiirzburg lOU. iH b. 8. 

A.: Ueber Farbyertiefang durrh ^aiixo- 
^ruppeii. StrAs.=5biirg 1913. 83 S. 8^ 

i; ■U}hmm, H. ; Ueber die Anilernng_ dos 
fiptisehen V'erhaltens der Zellulu^e bei der 
Xitt'ieruug- Jena 1914. 49 S. 8 . 

Bron>\ M. : Die techiiisehe Gewinnnng von 
'/cllulu''--’ axis Holz init Ixe.soaderor Beriiek- 
SrbHgung der Ablaugenverxvei'Lung. :\Uinster 1 913. 
8 . ' 

iS7/'>'M.de.r, Jj. < Ueber Kapok und Akon. Jena 
19il. 39 8. 8". 

\rrT Bf'ck, Chr. : Ueber komplexe, pyridinhahige 
Acctatofeni-Basen. TUbingen 1913. 72.S.8’. 


Beer, P. t Bcitrage zur Chemie der Radio* 
eleinerite. Karlsruhe T. 11. 19U. 52 8. 8\ 
Bcrgar, R. ; Ueber die Xatiir der Silberselenid/* 
katalvse bei den Umwandlungsvorgangea im 
Selen*. JeJia 1914. 3S 8. 8’. 

Benin’, E. : Zersetzungsspannungen gesoliniolz* 
dTLvX Salze und dereu Ai'n<lerung mil dor Tom* 
pecatur. Darmstadt T. H. 19U. 6d S, 8“. 

Bleyer, B. j Studien iiber Beryllium und Beryl- 
liiimverbiudungen. Munchen 1913. 7.5 8. S\ 

Cassel, H. M. : Ueber Entflanmiung und Ver* 
brenaung von H«-0.*Getnischen. Berlin 1911. «>! 
S. m. i BI. Tab,' S\ 

Efjidhis, T. F. : Uebor die Einxvirkuug von Ozon 
Ilf anorganischc Schwefelverbindungen. Freiburg 
B. 1913. 39 S. S\ 


Bnsgraber, F. : Ueber 8alze von Pbospbato-. 
iilfato- und Pcrehloratoferrisauren. (Xebst c. 
.nb. : Ueber Peroblorate de.s Aluminiums, C’hroiiis 
lid Magficsiums). Tubingen 1914. 52 S. S\ 
Eyrai/\tr, K. : Ueber die elektrolytisehe Reiluk* 
ion von Uranylsalzon und DarsteUang von roiiuun 
Jranj'lpcrchiorat. Miincheri (T. H.) 1914. 92 S. 


ffaiif. 0. : Beitriigo zur C'hemie do.s Uhroms 
indMangans. Berlin T. 11. 1914. 31 S. .S^ 

^ Hindi, Cl. Fr. : Ueber ilie Vereinigung yon 
itirkoxyd niit C'lilorzwischcii 130'’ und 320 ’ Celsius. 
Jt^idelbergiyii. 75 8, m. 1 Taf. 

Joii)!. 11, : Ueber Kupferaimnoniakb.asen. Berlin 
le-ih. UochsL'h. 1913. .71 8. 8-". 

K(>bknzcr. W. ; UtdjtT das 8tu’ksto(Tahiminhmi. 
Munehun (T.ll.) 101-1. 39 8. 8’. 

^ F. ; Ueber die Ileaktion zvvischen 
tornngen Honxasser.stotl'en und Ba.sen. Breslau 
1914. ;i5 s. S'-. 

lepper. W . ; Ueber 8 olvate einiger Snize niit 
ceton. .MtjlhylaeetaL. Aethvlacelat, Kisessig, 
Benzol. Gie^scu 1943 . 35 8 . 8 A 


• Neubestimmung des Ainnioniak- 
bei gewdhnlichcm Druek. Kiiiis- 


‘ Ueber die Frage der Herslellungvoii 
ueben 8olvay-Soda bei »ler 
'^raibcitung des Kaliche. Jena 1914. 28 S. 


Kenutnis der Stiekoxyd- und 
von Eisen- und Kupfer* 

‘/-on. Wurzburg 1913. VIII, 79 S. 8“. 


Mielem, \V. : Znr Kenutiiis des Bervlliums. 
Berlin 1914. 40 .S. m. 2 Tafelii. 8 C 

A. : Uel>cr BerylUimi und Bervl* 
Unmve.rbiadungen. ilunchen 1913. 45 S. 

Muller, B. : Beit.rage zur Chemie des Bervllium.?. 
Aliinclien 1913. IH S. H'. 

Muller, J . : Ueber die Fimvirkung von Pliosphor- 
pentasultid auf Metall-Halogeiiidr' iiml -Cvanide. 
Giessen 1913. 4() S. 8^ 


Hap), W. : Studien r.urAikaliehlorid-Elektrolvse. 
Darmstadt 'T. U. 1013. l.')8. 

Remmefpier, C. : Bcitrilg*- zur Kenntuis do.s 
StlckstotTdioxj'ds. Ueber die Koustitution der 
IsocyaaiUjiure. .'tiiuclion 1013, 02 8. 83 

Heuthner. \y. : Ueber die (•lektrolyti'irlie Reduk- 
tion alkoiioUsch-.salz.suurer Wolfrarrihexachlond' 
lO.sungen. .Munehen (T. 11.) PU3. 57 8. 3 Tal'. 8h 

R vui, : Beitrage zur Kenntnis cler elektro* 
lytischeii Hegenorierung von Chromsaure aius 
Ld.suiigen von (.'liroiJi.suU’at. Karlsruhe T. H. 1913. 
22 S. m. ! Tab \\ 


S’ /ow/d', K. : Uelier .Misrli.salze von Kalzhnn- 
Maguedum-Karbonat. Jena 1913. 49 8. 8‘. 

Sfctfcr, \\\ : I'eijer Wisnuitoxvule imd -peroxvde. 
Berlin 191.!. 09 8. 83 

Tar.vherl, V. : TTnlersueliungen iiber Unter* 
pho:7pliorsciuiv. Miinehen T. 11. 1912. 43 S. 8C 

Te»))e. A. : T>a.s Anodenpotential bei der Elektro* 
Ivjo von Natriumchlorid. Dresden T. H. 1914. 
SL 8. 8-. 


Vnqcr, E. : Beilrage zur Ammoniakbildung 
diirch Katalvse. Karlsruhe (T. H.) 1913. 49 S. S'*. 

IVoff. P. M. : Ueber die Synthe.se von 100 
prozentlgem \Va.s:5erstoltperoxyd mit> Hilfe der 
sliilenelektrischcnEntladung. Berlml914. 35S.8C 

IVolfH’rt, 8. : Die Kinwirkung de.^ Atbyl* und 
M.dhylalkohols auf den Kristallwassergehalt 
viniger anorganiM'her Seize. Konig.sberg i. P. 1014. 
1)0 S. 8 . 


lUorbjviT. P. : Beitrage zur Kenntnis der kom« 
idexen Kisiuicvanverbindungon. Wiirzburg 1913. 
Vlll. 94 8. 8-. 

VITT Atiibronn, R. t Ueber die elektrisclie 1,011- 
* fahigkudt von Gla.s und Bergkrislall. T. 1. 

Gottingen 1913. 08 8. m. 1 Tab 83 

Veidierf. J. : Die Tonverfliissigung diirch Alkali. 
Dresden T. TI. 1913. 82 8. 8 \ 

IVohUn, R. : Beitriigo zur KenntnLs der therm- 
ischoti -Viuilvse von 3 'oneii, Bauxiten und eiiiigcn 
vonvandteii Kdrpern. Breslau. T. H. 19J.3. 39 S. 8 r 
Y iltuder. 11. : Keitriigc zur Kenntnis des 
Kinllusses des Drahtzieheus auf die Eigen- 
sehatten von Flusseisendrahton. .spezie auf lU^ou 
Fosliukoit und Biegbarkeit. Breslau 1. 11. 19U. 
27 8. 4^ 

Ih'))scl. F. O. : Ueber den Kinlluss des Titans 

auf Ivupfm* und autVdnige sunner piaktUeh^^^^ 

U.-ienlngen. Aachoii (T. II.) 1»M. 60 S. 4 (8 ). 

Driesoi.J . : UnU'Kwhungen iibeu die thermische 
Ausilelmuiiy u.i.l dio f.6HiuigsgPschwinil.gkeit Ton 
Kohli'iislotlstahlen. Aailie.ii 1914. 6- 8. 4 (s ). 
Pick U • Das Svslem Kisen-Kupfor. Aachen, 
UlUi. IT S. m. 1 Tal. 4 . 

Ham, man. F. ; Vebor KostveBuche mit uitrier- 
t-em Kiseu. Berlin T. 11. 191-1. 96 S. i«. 2 Ta.. . 

Kaneko, K. : Zur Kenntnis dor Legieriingen des 
Kobalts inifc Nickel «ud mit Kisen. Aachen lechn. 
Ilochscli. 1919. 13 S- n>- 6 Tat. 4 . 
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Keitcnhach, K. : Ueber den Einfluss von Tvohlen- j 
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